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IMPORTANT NOTICE 


Texas Instruments Incorporated (Tl) reserves the right to make changes to Its 
products or to discontinue any semiconductor product or service without notice, 
and advises its customers to obtain the latest version of relevant information to 
verify, before placing orders, that the information being relied on is current. 

Tl warrants performance of its semiconductor products and related software to 
current specifications In accordance with Tl’s standard warranty. Testing and 
other quality control techniques are utilized to the extent Tl deems necessary to 
support this warranty. Specific testing of all parameters of each device Is not 
necessarily performed, except those mandated by government requirements. 

Please be aware that Tl products are not intended for use in life-support 
appliances, devices, or systems. Use of Tl product In such applications requires 
the written approval of the appropriate Tl officer. Certain applications using 
semiconductor devices may involve potential risks of personal Injury, property 
damage, or loss of life. In order to minimize these risks, adequate design and 
operating safeguards should be provided by the customer to minimize inherent 
or procedural hazards. Inclusion of Tl products in such applications is understood 
to be fully at the risk of the customer using Tl devices or systems. 

Tl assumes no liability for applications assistance, customer product design, 
software performance, or infringement of patents or services described herein. 
Nor does Tl warrant or represent that any license, either express or Implied, is 
granted under any patent right, copyright, mask work right, or other intellectual 
property right of Tl covering or relating to any combination, machine, or process 
in which such semiconductor products or services might be or are used. 


Copyright © 1993, Texas Instruments Incorporated 
Printed in the U.S.A. 



INTRODUCTION 


Benefits of the 1-micron EPIC^** Advanced CMOS Logic (ACL) family (54/74AC/ACT11XXX) 
from Texas Instruments include; 

• Advanced bipolar propagation delays 

• Low CMOS power consumption 

• 24-mA output drive 

• Significant reduction in output voltage noise 

Featuring both CMOS- (AC) and TTL- (ACT) compatible functions, the new devices enhance the 
performance of high-speed CMOS designs or reduce power requirements in advanced bipolar 
designs without sacrificing the advantages of either technology. 

EPIC^“ ACL ensures reliable system operation by reducing simultaneous switching noise, 
voltage noise generated when multiple outputs are switched. A function of package inductance 
and the rate of change In current (di/dt), switching noise is of greater concern for ACL than for 
bipolar designs because of the wider swings of CMOS transistors. 

Because the end-pin location of power and ground maximizes package Inductance, 
conventionally-packaged ACL creates noise spikes that can lead to the loss of stored data, output 
glitching, and performance degradation. To ensure system reliability, the designer is forced to use 
noise-control techniques that detract from system performance, such as adding series resistors 
to device outputs. 

EPIC^“ ACL power and ground pins have been assigned to package center to reduce overall 
package Inductance. Combined with a new circuit design technique called OEC™ (output edge 
control), which softens the edges of the output wave without compromising overall speed, 
center-pin packaging significantly reduces system-level noise. 

The Tl EPIC^“ ACL family provides the following: 

• 50% noise level reduction over end-pin ACL; 10% reduction over advanced bipolar 
devices 

• Flow-through architecture that simplifies design 

• Lower design cost due to lower parts count (no space sacrificed to passive 
components) 

• A broad range of over 100 devices 

This data book presents pertinent technical information on available EPIC^“ ACL devices. In 
addition, the General Information section contains a functional index of all EPIC ACL devices. 

Further information on Tl’s EPIC^'“ ACL and other advanced bus-interface products is available 
from your nearest Tl field sales office, local authorized distributor, or by calling the Advanced 
System Logic hotline at 1-214-997-5202. 


EPIC and OEC are trademarks of Texas Instruments Incorporated. 



vi 



General Information 

- 

1 

Standard Logic Devices 

2 1 

Widebus^“ Devices 

3 1 

iiBu^Hoid 

4 1 


Appliciatioh Reports 


Mechanical Data 



Crossbar Switch Devices 


























General Information 


Contents 


Page 

Alphanumeric Index... 1-3 

Glossary.... 1-5 

Explanation of Function Tables. 1-8 

D Flip-Flop and Latch Signal Conventions . 1-10 

Thermal Information... 1-11 

Functional Index . 1-13 


1-2 








ALPHANUMERIC INDEX 


DEVICE PAGE 

Advanced CMOS Logic (ACL) 

SN74ACT1071.4-3 

SN74ACT1073 . 4-7 

54AC11000 74AC11000 . 2-3 

54ACT11000 74ACT11000 . 2-7 

54AC11002 74AC11002 . 2-11 

54ACT11002 74ACT11002. 2-15 

54AC11004 74AC11004 . 2-19 

54ACT11004 74ACT11004. 2-23 

54AC11008 74AC11008 . 2-27 

54ACT11008 74ACT11008 . 2-31 

54AC11010 74AC11010.2-35 

54ACT11010 74ACT11010.2-39 

54AC11011 74AC11011 .2^3 

54ACT11011 74ACT11011.2-47 

54AC11014 74AC11014...2-51 

74ACT11014.2-55 

54AC11020 74AC11020 . 2-59 

54ACT11020 74ACT11020 . 2-63 

54AC11021 74AC11021.2-67 

54ACT11021 74ACT11021.2-71 

54AC11027 74AC11027 . 2-75 

54ACT11027 74ACT11027 . 2-79 

54AC11030 74AC11030 . 2-83 

54ACT11030 74ACT11030. 2-87 

54AC11032 74AC11032 . 2-91 

54ACT11032 74ACT11032 . 2-95 

54AC11034 74AC11034 . 2-99 

54ACT11034 74ACT11034. 2-103 

54AC11074 74AC11074 . 2-107 

54ACT11074 74ACT11074. 2-113 

74AC11086 . 2-117 

74ACT11086. 2-121 

54AC11109 74AC11109.2-125 

54ACT11109 74ACT11109.2-131 

54AC11112 74AC11112.2-135 

74ACT11112.2-141 

74AC11132.2-145 

74ACT11132.2-149 

54AC11138 74AC11138.2-153 

54ACT11138 74ACT11138.2-161 

74AC11139.2-167 

74ACT11139.2-173 

74AC11151 .2-177 

74ACT11151.2-183 

74AC11153.2-187 

74ACT11153.2-193 

74AC11157.2-197 

74ACT11157 . 2-201 

74AC11158 . 2-205 

74ACT11158 . 2-209 

74AC11174.2-213 

74ACT11174.2-219 

54AC11175 74AC11175 . 2-223 


DEVICE PAGE 

74ACT11175 . 2-229 

74ACT11181.2-233 

74ACT11191.2-245 

74ACT11194 . 2-253 

54AC11238 74AC11238 . 2-259 

74ACT11238. 2-267 

54AC11240 74AC11240 . 2-273 

54ACT11240 74ACT11240 . 2-277 

54AC11241 74AC11241 . 2-281 

54ACT11241 74ACT11241 . 2-287 

54AC11244 74AC11244 . 2-291 

54ACT11244 74ACT11244 . 2-297 

54AC11245 74AC11245 .. 2-301 

54ACT11245 74ACT11245 . 2-307 

54AC11253 74AC11253 . 2-311 

54ACT11253 74ACT11253 . 2-317 

74AC11257 . 2-321 

54ACT11257 74ACT11257 . 2-327 

74ACT11258 . 2-331 

74AC11273 . 2-835 

74ACT11273. 2-341 

74AC11280 . 2-345 

54ACT11280 74ACT11280 . 2-349 

74AC11286 . 2-353 

74ACT11286 . 2-359 

54ACT11353 74ACT11353 . 2-365 

54AC11373 74AC11373 . 2-371 

54ACT11373 74ACT11373. 2-377 

54AC11374 74AC11374 . 2-383 

54ACT11374 74ACT11374. 2-389 

74AC11377 . 2-395 

74ACT11377 . 2-401 

54ACT11470 74ACT11470 . 2-405 

54AC11520 74AC11520 . 2-411 

54ACT11520 74ACT11520. 2-417 

54AC11521 74AC11521 . 2-423 

54ACT11521 74ACT11521 . 2-427 

54AC11533 74AC11533 . 2-431 

54ACT11533 74ACT11533 . 2-437 

54AC11534 74AC11534 . 2-443 

54ACT11534 74ACT11534. 2-449 

74ACT11543 . 2-455 

74ACT11544. 2-461 

74AC11590 . 2-467 

74ACT11590 . 2-475 

74AC11593 . 2-483 

74ACT11593. 2-493 

74ACT11623 . 2-501 

54ACT11640 74ACT11640. 2-507 

74AC11646 . 2-511 

74ACT11646. 2-519 

74AC11648 . 2-525 

74ACT11648 . 2-533 

74AC11652 . 2-541 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


1-3 















































































































ALPHANUMERIC INDEX 


DEVICE PAGE 

Advanced CMOS Logic (ACL) (continued) 

54ACT11652 74ACT11652 . 2-549 

74ACT11657. 2-557 

74AC11800 . 2-563 

74ACT11802. 2-567 

54ACT11821 74ACT11821 . 2-571 

74ACT11825. 2-577 

74AC11827 . 2-583 

54ACT11827 74ACT11827. 2-589 

54ACT11828 74ACT11828 . 2-593 

74ACT11867 . 2-597 

74AC11873 . 2-605 

74ACT11874 .. 2-611 

74AC11898 . 2-617 

74ACT11898 . 2-623 

74AC16240 . 3-3 

54ACT16240 74ACT16240. 3-9 

74ACT16241 . 3-15 

74AC16244 . 3-21 

54ACT16244 74ACT16244. 3-27 

74AC16245 . ...3-33 

54ACT16245 74ACT16245. 3-39 

74AC16373 . 3-45 

54ACT16373 74ACT16373.. 3-51 

74AC16374 . 3-57 

54ACT16374 74ACT16374. 3-63 

74ACT16470. 3-69 

74AC16472 . 3-77 

74ACT16474. 3-85 

74ACT16475. 3-91 

74ACT16540. 3-97 

74ACT16541 . 3-101 

74AC16543 . 3-105 

74ACT16543. 3-113 

74ACT16544. 3-119 

74AC16620 . 3-127 

74ACT16620. 3-133 

74AC16623 . 3-139 

74ACT16623. 3-145 

74AC16640 . 3-151 

74ACT16646. 3-157 

54AC16646 74AC16646 . 3-161 

54ACT16646 74ACT16646. 3-169 

74ACT16648. 3-177 

54ACT16651 74ACT16651 . 3-185 

54AC16652 74AC16652 . 3-195 

74ACT16652. 3-205 

74ACT16657. 3-215 

74ACT16821 . 3-223 

74AC16823 . 3-229 

74ACT16823. 3-235 

74ACT16825. 3-243 

74ACT16827. 3-247 

74ACT16833. 3-251 


DEViCE PAGE 

74ACT16841 . 3-259 

74ACT16861 . 3-265 

74ACT16863. 3-271 

74ACT16864. 3-275 

74ACT16952. 3-281 

Crossbar Technoiogy (CBT) 

SN74CBT3244 . 5-3 

SN74CBT3245 . 5-7 

SN74CBT3383 . 5-11 

SN74CBT3384 . . 5-15 

SN74CBT6800 . 5-19 

SN74CBT16209.5-23 

SN74CBT16212.5-27 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1-4 






































































GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


INTRODUCTION 

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC 
Council of the Electronic Industries Association (EIA) for use In the USA and by the International Electrotechnical 
Commission (IEC) for international use. 

OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS) 

C| Input capacitance 

The internal capacitance at an input of the device 

Cq Output capacitance 

The internal capacitance at an output of the device 

Cpd Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 
Pd = Cpd Vcc^ f + Ice Vec 

^max Maximum clock frequency 

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence 
while maintaining stable transitions of logic level at the output with input conditions established that 
should cause changes of output logic level in accordance with the specification. 

ice Supply current 

The current into* the Vcc supply terminal of an integrated circuit 

Alec Supply current change 

The increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 
0 V or Vcc- 

ICEX Output high leakage current 

The maximum leakage current into the collector of the pulldown output transistor when the output is high 
and the output forcing condition Vq = 5.5 V. 

l|(hold) Input hold current 

Input current that holds the input at the previous state when the driving device goes to a high-impedance 
state. 

I|H High-level Input current 

The current into* an input when a high-level voltage Is applied to that input. 

I|L Low-level input current 

The current into* an input when a low-level voltage Is applied to that input. 

loff Input/output power-off leakage current 

The maximum leakage current Into/out of the Input/output transistors when forcing the input/output to 
4.5 V and Vcc = 0 V 

Iqh High-level output current 

The current Into* an output with input conditions applied that, according to the product specification, will 
establish a high level at the output. 

Iql Low-level output current 

The current into* an output with input conditions applied that, according to the product specification, will 
establish a low level at the output. 


*Current out of a terminal is given as a negative value. 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


Iqz Off-State (high-impedance-state) output current (of a 3-state output) 

The current flowing into* an output having 3-state capabiiity with input conditions established that, 
according to the product specification, will establish the high-impedance state at the output. 

ta Access time 

The time interval between the application of a specified input pulse and the availability of valid signals 
at an output 

tdis Disable time (of a 3-state or open-coliector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active leveis (high or low) to a high-impedance (off) 
state. 

NOTE: For 3-state outputs, tdis = tpHZ o*' fPLZ- Open-collector outputs will change only if they are low 

at the time of disabling so tdis = tpLH* 

ten Enable time (of a 3-state or open-collector output) 

The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance (off) state to either of the defined active levels (high or 
low). 

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten = tpzH or XpzL- Open-collector outputs will change only if they are responding to data 
that would cause the output to go low so, for them ten = ^phl- 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal. 

NOTES: 1. The hold time Is the actual time interval between two signal events and is determined by the 
system In which the digital circuit operates. A minimum value Is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value In which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit Is guaranteed. 

tpd Propagation delay time 

The time between the specified reference points on the input and output voltage waveforms with the 
output changing from one defined level (high or low) to the other defined level, (tpd = tpHL or tpLn) 

^PHL Propagation delay time, high-to-low level output 

The time between the specified reference points on the Input and output voltage waveforms with the 
output changing from the defined high level to the defined low level 

^PHZ Disable time (of a 3-state output) from high level 

The time interval between the specified reference points on the Input and the output voltage waveforms 
with the 3-state output changing from the defined high level to a high-impedance (off) state 

^PLH Propagation delay time, low-to-high level output 

The time between the specified reference points on the Input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 

tpLz Disable time (of a 3-state output) from low level 

The time Interval between the specified reference points on the Input and the output voltage waveforms 
with the 3-state output changing from the defined low level to a high-impedance (off) state 
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GLOSSARY 

SYMBOLS, TERMS, AND DEFINITIONS 


tpzH Enable time (of a 3-state output) to high level 

The time interval between the specified reference points on the Input and output voltage waveforms with 
the 3-state output changing from a hIgh-Impedance (off) state to the defined high level 

tpzL Enable time (of a 3-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from a hIgh-Impedance (off) state to the defined low level 

tsu Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal. 

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system In which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 

tw Pulse duration (width) 

The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 

V|H High-level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

V|L Low-level input voltage 

An Input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables. 

NOTE: A maximum Is specified that Is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is guaranteed. 

Vqh High-level output voltage 

The voltage at an output terminal with Input conditions applied that, according to product specification, 
will establish a high level at the output. 

VoL Low-level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a low level at the output. 

Positive-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage rises from a level below the negative-going threshold voltage, Vj.^ 

Negative-going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to 
specification as the input voltage falls from a level above the positive-going threshold voltage, Vj+. 
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EXPLANATION OF FUNCTION TABLES 


The following symbols are used in function tables on Tl data sheets: 


H 

L 

t 

1 


X 

z 

a ... h 

Qo 

Qo 


Qn 

-TL. 

“LT 

Toggle 


high level (steady state) 
low level (steady state) 
transition from low to high level 
transition from high to low level 

value/level or resulting value/level is routed to Indicated destination 

value/level is re-entered 

irrelevant (any Input, including transitions) 

off (high-impedance) state of a 3-state output 

the level of steady-state Inputs A through H respectively 

level of Q before the indicated steady-state input conditions were established 

complement of Qq or level of Q before the indicated steady-state input 

conditions were established 

level of Q before the most recent active transition indicated by i or f 
one high-level pulse 
one low-level pulse 

each output changes to the complement of Its previous level on each active 
transition Indicated by i or f 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with f and/or I , this means the output Is valid whenever 
the input configuration Is achieved but the transition's) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qq, or Qq), it persists so long as the steady-state input levels and the 
levels that terminate Indicated transitions are maintained. Unless otherwise Indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse, -TL or ~Lr, the pulse follows 
the Indicated Input transition and persists for an interval dependent on the circuit.) 
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EXPLANATION OF FUNCTION TABLES 


Among the most complex function tables are those of the shift registers. These embody most of the symbols used 
in any of the function tables, plus more. Below is the function table of a 4-bit bidirectional universal shift register (e.g., 
type SN74194). 


FUNCTION TABLE 


I INPUTS 

OUTPUTS 

CLEAR 

MODE 

CLOCK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

so 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

Qa 

0 

Qb 

0 

Qc 

0 

Qd 

0 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

H 

H 

H 

H 

H 

Qa 

n 

Qb 

n 

Qc 

n 

H 

L 

H 

t 

X 

L 

L 

L 

L 

L 

L 

Qa 

n 

Qb 

n 

Qc 

n 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

Qb 

n 

Qc 

n 

Qd 

n 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

Qb 

n 

Qc 

n 

Qd 

n 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qa 

0 

Qb 

0 

Qc 

0 

Qd 

0 


The first line of the table represents a synchronous clearing of the register and says that If clear Is low, all four outputs 
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect. 

The second line shows that so long as the clock Input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed before the steady-state combination of clear high and clock low 
was established. Since on other lines of the table only the rising transition of the clock Is shown to be active, the second 
line Implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low 
transition of the clock. 

The third line of the table represents synchronous parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial Input, the data entered at A will be at output Q^, data entered at B will be at 
Qb, and so forth, following a low-to-high clock transition. 

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously entered data one bit; data previously at Is now at Qb, the previous levels of Qb and 
Qc are now at Qq and Qp, respectively, and the data previously at Qq is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high transition of the clock when S1 Is low and SO is high and the levels at 
inputs A through D have no effect. 

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial 
input and the shifting of previously entered data one bit; data previously at Qb is now at Q^, the previous levels of 
Qc and Qp are now at Qb and Qq, respectively, and the data previously at Qa is no longer In the register. This entry 
of serial data and shift takes place on the low-to-high transition of the clock when S1 Is high and SO Is low and the 
levels at inputs A through D have no effect. 

The last line shows that as long as both inputs are low, no other Input has any effect and, as in the second line, the 
outputs maintain the levels they assumed before the steady-state combination of clear high and both mode inputs 
low was established. 

The function table does not reflect all possible combinations or sequential operating modes. 
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□ FLOP AND LATCH SIGNAL CONVENTIONS 


It is normal Tl practice to name the outputs and other inputs of a D-type flip-flop or latch and to draw its logic symbol 
based on the assumption of true data (D) inputs. Outputethat produce data in phase with the data inputs are called 
Q and those producing complementary data are calle^Q. An input that causes a Q output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a Q output to go low is called clear (CLR). 
Bars are used over these pin names (PRE and CLR) If they are active low. 

The devices on several data sheets are second-source designs, and the pin name conventions used by the original 
manufacturers have been retained. That makes it necessary to designate the inputs and outputs of the Inverting 
circuits D and Q. 

In some applications, It may be advantageous to redesignate the data Input from D to D or vice versa. In that case, 
all the other inputs and outputs should be renamed as shown below. Also shown are corresponding changes in the 
graphical symbols. Arbitrary pin numbers are shown. 


PRE 

1 

K 





CLR 

1 

IS 
















2 


Cl 





2 


Cl 




3 



6 


D 

3 

IS 


6 


4 




Q 





CLR 

K 




PM. 

4 

IS 

s 
















LATCH 







LATCH 




1 

K 

S 


e 


CLR 

1 

ts 

D 


cs 




D 

Q 



H 


o 

CLK 

n 

2 





CLK 

2 


> C1 



3 


U1 

*1 n 


6 


3 

K 


6 

u 



lU 

S. 

_ 

u 



lU 

s 


4 

K 

D 




PRE 

4 

K 

s 



CLR 



rl 









FLIP-FLOP FLIP-FLOP 


The figures show that w he n Q an d Q exchange names, the preset and clear pins also exchange names. The polarity 
Indicators ) on PRE and_CLR remain, as these inpj^ts are still active low, but the presence or ateence of the polarity 
indicator changes at D (or D), Q, and Q. Pin 5 (Q or Q) is still In phase with the data input (D or D); their active levels 
change together. 
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THERMAL INFORMATION 


In digital system design, consideration must be given to 
thermal management of components. The small size of 
the small-outline package makes this even more 
critical. Figure 1 shows the thermal resistance of these 
packages for various rates of air flow. 

The thermal resistances In Figure 1 can be used to 
approximate typical and maximum virtual junction 
temperatures for the EPIC^“ ACL family. In general, the 
junction temperature for any device can be calculated 
using Equation 1. 

Tj = RejA X Pj + Ta (1) 

where: 

Tj = virtual junction temperature 

RejA = thermal resistance, junction to free air 
Px = total power dissipation of the device 
Ta = free-air temperature 

The total power consumption can be determined from 
Equation 2 for an AC device and Equation 3 for an ACT 
device. 


JUNCTION-TO-AMBIENT THERMAL RESISTANCE 


vs 



Air Velocity - Feet/Min 


Figure 1 


Pt = Vcc X icc + Nsw[(Cpd X Vcc2 x fj) + (Cl x Vcc^ x y] ( 2 ) 

Pt = Vcc X [Icc + (N X Alec x dc)] + Nsw[(Cpd x Vcc^ x f|) + (Cl x Vcc^ x y] (3) 

where: 


Vcc = supply voltage (5 V for typical, 5.5 V for maximum) (see Note 1) 
Icc = quiescent supply current (specified on device data sheet) 

Cpd = power dissipation capacitance (from the device data sheet) 

fj = input frequency 

Cl = output load capacitance 

fo = output frequency 

N = number of inputs driven by a TTL device 

Nsw = number of outputs switching 

dc = duty cycle 

Alec = Increase In supply current (specified on device data sheet) 


NOTE 1: In system applications, Iceman be minimized by keeping input voltage levels less than 1V for V| Land greater than Vcc-1 VforVmand 
input rise and fall times less than 15 ns. 
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FUNCTIONAL INDEX 


The following tables outline the logic functions Texas Instruments offers in a variety of technologies. The tables are 
organized by function type and list all available or planned options of that function. The technology columns identify 
the appropriate family and a particular data book where more information can be found. The applicable literature 
number, composed of either seven or eight alphanumeric characters, can be found at the lower right-hand corner on 
the back cover of each publication. 

List of additional Advanced System Logic data books: 

ABT Devices Advanced BICMOS Technology Data Book SCBD002A 

ALS and AS Devicest ALS/AS Logic Data Book SDAD001B 

BCT Devicest BiCMOS Bus-Interface Logic Data Book SCBD001B 

F Devicest F Logic (SN54/74F) Data Book SDFD001A 

FIFO Devicest High-Performance FIFO Memories Data Book SCAD003 

HC and HCT Devices High-Speed CMOS Logic Data Book SCLD001C 

LV, LVC, LVT, and ALVC Devicest Low-Voltage Logic Data Book SCBD003 

SCOPE"" Devices SCOPE"" Product Information SSYV001 

Std TTL, LS, and S Devices TTL Logic Data Book SDLD001A 

t updated data book planned for this technology. 

Contents 

Page 

GATES...1-15 

PosItIve-NAND Gates.1-15 

PosItive-AND Gates.1-15 

Positive-OR/NOR Gates.1-16 

OR/NOR Gates.... 1-16 

AND-OR Gates.. 1-16 

INVERTING/NONINVERTING BUFFERS .1-17 

Hex Inverters/Noninverters.1-17 

BUFFERS/DRIVERS AND BUS TRANSCEIVERS .1-18 

Buffers/Drivers ..1-18 

Universal Bus Transceivers (UBT"")/Unlversal Bus Exchangers (UBE"") .. 1-19 

Bus Transceivers .1-20 

MOS Memory Drivers/Transceivers .1-23 

TESTABILITY BUS-INTERFACE CIRCUITS.1-24 

JTAG/IEEE 1149.1 Testability Circuits .1-24 

FLIP-FLOPS AND LATCHES. .1-25 

Flip-Flops.1-25 

Latches.1-27 
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FUNCTIONAL INDEX 


Contents (continued) 

REGISTERS .. .... 

Shift Registers. 

Register Files. 

COUNTERS ...... 

Synchronous Counters - Positive Edge Triggered. 

Asynchronous Counters (Ripple Clock) - Negative Edge Triggered . 

8-Blt Binary Counters With Registers . 

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS . 

Encoders/Data Selectors/Multiplexers. 

Decoders/Demultiplexers. 

Shifters.. 

COMPARATORS AND PARITY GENERATORS/CHECKERS. 

Comparators .... 

Address Comparators ... 

Parity Generators/Checkers .. 

BUS SWITCHES AND 5-V/3-V VOLTAGE TRANSLATORS . 

Crossbar Technology (CBT) ... 

ARITHMETIC CIRCUITS .. 

Parallel Binary Adders.. 

Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 

FIFO MEMORIES... 

First-In, First-Out Memories (FIFOs). 

CLOCK DISTRIBUTION CIRCUITS. 

Clock Distribution Circuits (CDC). 

ECL TRANSLATORS.. 

ECL-to-TTL or TTL-to-ECL Translators . 


Page 

1-29 

1-29 

1-29 

1-30 

1-30 

1-30 

1-30 

1-31 

1-31 

1-32 

1-32 

1-33 

1-33 

1-33 

1-33 

1-34 

1-34 

1-34 

1-34 

1-34 

1-35 

1-35 

1-37 

1-37 

1-37 

1-37 
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FUNCTIONAL INDEX 



DESCRIPTION 

Quad 2-Input 
Dual 4-Input 
Triple 3-Input 

Quad 2-Input 
Hex 2-Input 




TECHNOLOGY 



HC HCT AC ACT BCT 









✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


GATES 


Positive-OR/NOR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Triple 3-Input 






✓ 






■H 

■H 

Quad 2-Input 


'32 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 

+ 


'1032 


✓ 

















✓ 

✓ 










✓ 


^■1 

■m 


■m 

■[11 

|||[^ 

Hex 2-Input 


'832 

✓ 

✓ 


✓ 

■11 


■I 

■[11 

■11 

■m 

■H 

Dual 5-Input 


'260 



✓ 








j 

Triple 3-Input 


'27 

✓ 

✓ 

✓ 

✓ 







■1 








✓ 

✓ 




■■ 

Quad 2-Input 


'02 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 


oc 

'33 

✓ 

|[|[|[| 



■Ifl 

■H 


■nil 


■■I 



'7002 




✓ 









'11002 






✓ 

✓ 





Hex 2-Input 


'805 

✓ 

✓ 


✓ 









OR/NOR Gates 


DESCRIPTION 


m 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Quad 2-Input 

Exclusive-OR Gates 

With Totem-Pole Outputs 


[mill 

a 

D 

✓ 

✓ 







+ 








✓ 

✓ 





Quad 2-Input 

Exclusive-OR Gates 

OC 

'136 

✓ 











Quad 2-Input 
Exclusive-NOR Gates 

OD 

'266 




✓ 









'810 

✓ 











OC 

'811 

✓ 












AND-OR Gates 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

Dual 2-Wide 2-Input, 3-Input 


'51 



✓ 








✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


INVERTING/NONINVERTING BUFFERS 


Hex Inverters/Noninverters 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Hex Inverters 


'04 

✓ 

✓ 

✓ 

✓ 

✓ 





✓ 

+ 






✓ 






✓ 

+ 








✓ 

✓ 





OC 

'05 

✓ 



✓ 


IHBi 


mil 

mH 

mu 

mH 


'14 




✓ 






✓ 

+ 








✓ 

✓ 






'1004 

✓ 

✓ 






IHH 

mm 

mm 

imi 




hh 

HH 

1^1 

HH 


hh 

HH 

imi 

mm 

HH 

Hex 

Noninverters 


'11034 






✓ 

✓ 





OC 

'35 

✓ 












'1034 

✓ 

✓ 










OC 

'1035 

✓ 












✓ Product available In technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Buffers/Drivers 



✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Buffers/Drivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

Inverting 

16-Bit Buffers/Drivers 

3S 

'16240 






B 

B 


B 

Hi 


+ 

+ 

'16540 







✓ 


✓ 





Noninverting 

18-Bit Buffers/Drivers 

3S 

'16825 







✓ 


✓ 




■ 

Inverting 

18-Bit Buffers/Drivers 

3S 

'16826 









+ 




■ 

Noninverting 

20-Bit Buffers/Drivers 

3S 

'16827 







✓ 


✓ 




+ 

Inverting 

20-Bit Buffers/Drivers 

3S 

'16828 









+ 




D 

Octal Buffers/Drivers 
With Input Pullup 
Resistors 


'746 

D 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


Universal Bus Transceivers (UBT^)/Universal Bus Exchangers (UBE'"*) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

AC 


BCT 


LVT 


LVC 

ALVC 

Noninverting 18-Bit 

Universal Bus Transceivers (UBT’"*) 

3S 

'16500 





+ 



+ 

'16500B 




✓ 





Noninverting 18-Bit 

Universal Bus Transceivers (UBT^) 

3S 

'16501 




✓ 

+ 


+ 

+ 

'16600 




✓ 




+ 

'16601 




✓ 




+ 

Noninverting 36-Bit 

Universal Bus Transceivers (UBT^) 

3S 

'32501 




D 





Noninverting 16-Bit Tri-Port 

Universal Bus Exchangers (UBE^**) 

3S 

'32316 




B 




■ 

Noninverting 18-Bit Tri-Port 

Universal Bus Exchangers (UBE^**) 

3S 

'32318 


■ 

■1 

B 


B 


■ 

18-Bit Universal Bus Transceivers 
(UBT^“) With Series Resistors on 

B Port 

3S 

'162500 




+ 





'162501 




+ 





'162600 




+ 





'162601 




✓ 





SCOPES- 18-Bit 

Universal Bus Transceivers (UBT^") 

3S 

'18502 




✓ 

+ 




SCOPE"- 20-Blt 

Universal Bus Transceivers (UBT"") 

3S 

'18504 




✓ 

+ 





✓ Product available in technology indicated 
4* New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

Noninverting 

Quad Transceivers 

3S 

'243 

✓ 


✓ 











Inverting 

Quad Transceivers 

OC 

'758 

✓ 













3S 

'242 



✓ 











Noninverting 

Octal Transceivers 

3S 

'245 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 

✓ 

✓ 

+ 


'1245 

✓ 













'11245 






✓ 

✓ 







'25245) 








✓ 

✓ 





'645 

✓ 

✓ 


✓ 

✓ 









'1645 

✓ 













OC 

'621 

✓ 


✓ 











'641 

✓ 

✓ 












OC/3S 

'639 

✓ 

✓ 












Inverting 

Octal Transceivers 

3S 

'620 

✓ 







✓ 

✓ 





'623 

✓ 

✓ 

✓ 

✓ 

✓ 



✓ 

✓ 





'11623 







✓ 







'640 

✓ 

✓ 


✓ 




✓ 

✓ 





'1640 

✓ 













'11640 







✓ 







OC 

'642 

✓ 













'25642 








✓ 






OC/3S 

'638 

✓ 

✓ 












Noninverting 

9-Bit Transceivers 

3S 

'863 









✓ 



+ 


'29863 

✓ 







✓ 






Inverting 

9-Bit Transceivers 

3S 

'29864 








✓ 






Noninverting 

10-Bit Transceivers 

3S 

'861 









+ 





'29861 








✓ 






Inverting 

10-Bit Transceivers 

3S 

'29862 








✓ 






Noninverting 

16-Bit Transceivers 

3S 

'16245 






✓ 

✓ 


✓ 

✓ 


+ 

+ 

'16623 






✓ 

✓ 


✓ 





Inverting 

16-Bit Transceivers 

3S 

'16640 






✓ 

✓ 


✓ 





'16620 






✓ 

✓ 


+ 





Noninverting 

18-Bit Transceivers 

3S 

'16863 







✓ 


✓ 





Inverting 

18-Bit Transceivers 

3S 

'16864 









+ 






✓ Product available in technology indicated 
+ New product planned in technology Indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


Bus Transceivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

Noninverting 

20-Bit Transceivers 

3S 

'16861 







✓ 


+ 





Inverting 

20-Bit Transceivers 


m 









+ 





Noninverting 

Octal Registered 
Transceivers 

3S 


IB! 






✓ 








WM 


✓ 





✓ 

✓ 

✓ 


+ 



n 






✓ 








IB 

✓ 


✓ 

✓ 



ID 

ID 

✓ 


+ 


'646A 









ID 

■1 




'11646 






D 

ID 

Ijl^ 







✓ 

ID 

■H 

ID 

D 



D 

✓ 

✓ 


+ 








✓ 

ID 

■II 






'2952 








D 

+ 

D 


+ 











✓ 







✓ 














✓ 













Inverting 

Octal Registered 
Transceivers 


'544 








✓ 

+ 





'11544 







✓ 








D 

✓ 






D 

+ 












✓ 








D 

✓ 






✓ 

✓ 













✓ 

+ 





Noninverting 

16-Bit Registered 
Transceivers 









✓ 


✓ 











✓ 

✓ 


✓ 

D 


+ 

+ 

'16646 






✓ 

✓ 


✓ 

mm 


+ 

+ 







✓ 

✓ 


✓ 

+ 


+ 

+ 

'16952 






■H 

Dl 


D 

Dl 


—1 

D 

Inverting 

16-Bit Registered 
Transceivers 


'16471 









+ 





'16544 






!■ 

Dl 


+ 





'16648 







✓ 


+ 





'16651 







✓ 


+ 





'16953 

■HI 

■■1 

■1 

■il 

■il 

■II 

■il 

■il 

+ 






✓ Product available In technology indicated 
+ New product planned in technology Indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 
Bus Transceivers (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

Noninverting 

18-Blt Registered 
Transceivers 

3S 

'16472 

'16474 

'16500 

'16501 



'16600 

'16601 

Inverting 

18-Bit Registered 
Transceivers 

3S 

'16475 

Noninverting 

36-Bit Transceivers 

3S 

'32245 

Noninverting 

3S 

'32501 

36-Bit Registered 
Transceivers 

'32543 

8-/9-Bit Bus 
Transceivers 

3S 

'657 

'659 

'833 

'834 


'853 

With Parity 

'854 

Checkers/ 

Generators 

'899 

3S/OC 

'29833 


'29834 

'29853 


'29854 

Dual 8-/9-Bit 

3S 

'16833 

UUO 1 1 Cll lOwCrIVOI 9 

With Parity 

'16657 

Checkers/ 

Generators 


'16853 

Universal 

Transceivers/Port 

Controllers 

3S 

'856 

Noninverting 16-Bit 
Tri-Port 

Registered Bus 
Exchangers 

3S 

'32316 

Noninverting 18-Bit 
Tri-Port 

Registered Bus 
Exchangers 

3S 

'32318 


TECHNOLOGY 





✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


BUFFERS/DRIVERS AND BUS TRANSCEIVERS 


MOS Memory Drivers/Transceivers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

\as 


HC 

HCT 

AC 

ACT 

BCT 

ABT 

Octal Transceivers With 

Series Resistors on Output 

3S 

'2623 


m 

■ 







Octal Buffers/Drivers With 

Series Resistors on Output 


'2240 

✓ 







✓ 

✓ 


HHI 







✓ 

✓ 









✓ 

✓ 

'2541 

✓ 


'iHi 

im 

mi 


hh 

hh 

mH 

Octal Transceivers With 

Series Resistors on B Port 










a 

B 

Octal Latches With 

Series Resistors on Output 

3S 









+ 


10-Bit Buffers/Drivers With 

Series Resistors 

3S 


llllll 

iim 

imH 

iim 

mi 

mH 

hh 

✓ 


i^^nn 








✓ 


11-Bit Buffers/Drivers With 

Series Resistors 

3S 


ifim 

HHI 

mil 

mi 

mi 

imi 

mH 

mm 


'2411 








+ 


'5400 









✓ 

'5401 









✓ 

12-Bit Buffers/Drivers With 

Series Resistors 

3S 

'5402 


IHIH 

mi 

mm 

mH 

■m 

mH 

mH 

✓ 

'5403 









✓ 

16-Bit Buffers/Drivers With 

Series Resistors 

3S 

'162240 









+ 

'162244 









✓ 

16-Bit Transceivers With 

Series Resistors 

3S 

'162245 


■ 

■ 

■ 

■ 

■ 

■ 


B 

18-Bit Universal Bus Transceivers 
(UBT"“) With Series Resistors on 

BPort 

3S 

'162500 









+ 

'162501 









+ 

'162600 









+ 

'162601 


■m 


mi 

mi 

mH 

hh 

mi 

✓ 

12-to-24 Multiplexed D-Type Latches 
With Series Resistors on B Port 

3S 

'162260 








■ 

B 


✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


TESTABILITY BUS-INTERFACE CIRCUITS 


JTAG/IEEE 1149.1 Testability Circuits 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

Buffers/Drivers 

8 

3S 

'8240A 






✓ 



'8244A 






✓ 



Transceivers 

8 

3S 

'8245 







✓ 


'8245A 






✓ 



18 

3S 

'18245 







✓ 

+ 

Transparent Latches 

8 

3S 

'8373A 






✓ 



Flip-Flops 

8 

3S 







✓ 



Registered Transceivers 

8 

3S 

'8543 







✓ 


'8646 







✓ 









✓ 









✓ 


18 

3S 








✓ 

+ 

'18646 







✓ 


'18652 







+ 


20 

3S 

'18504 







✓ 

+ 

Test Bus Controllers 


3S 

'8990 





✓ 




Digital Bus Monitors 


3S 






✓ 




Scan Path Linkers 

With identification Buses 

4 

3S 

ESH 





✓ 




6 

3S 






✓ 





✓ Prcxluct available in technology Indicated 
+ New product planned in technology indicated 
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FLIP-FLOPS AND LATCHES 


Flip-Flops 


DESCRIPTION OUTPUT 


Dual J-K 
Edge Triggered 


Dual D-Type 


Dual D-Type 
With 2-Input 
NAND/NOR Gates 


Dual 4-Bit D-Type 
Edge Triggered 


Quad D-Type 


Hex D-Type 


Octal D-Type 
True Data 


Octal D-Type 
True Data 
With Clear 


Octal D-Type 
True Data 
With Clock Enable 


Octal D-Type 
Inverting 



✓ Product available in technology Indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Flip-Flops (continued) 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LVT 

LV 

LVC 

ALVC 

Octal Dual-Ranked 
True Data 

3S 

'4374 


✓ 












Octal Inverting 

With Clear 

3S 

'577 

✓ 













'879 

'B 

IMPH 












Octal Inverting 

With Preset 

3S 

'876 

B 

B 

B 











Octal True Data 

3S 

'825 


✓ 












'11825 







✓ 















✓ 






9-Bit True Data 

3S 

'823 


D 







+ 



B 


'29823 

✓ 







D 






9-Bit Inverting 

3S 

'824 


✓ 












'29824 

D 













10-Bit True Data 

3S 

'821 


✓ 







B 



B 


'1821 


Efl 












'11821 







✓ 







'29821 

D 







Msa 






10-Bit Inverting 

3S 

'29822 








EM 






16-Bit D-Type 

True Data 

With Clock Enable 


'16377 








■ 

D 





16-Bit Nonlnverting 

3S 

'16374 






✓ 

✓ 


B 

B 

[HI: 

B! 

+ 


3S 

'16534 









+ 






3S 

'16823 







✓ 


✓ 




+ 

20-Bit Noninverting 

3S 

'16821 







✓ 


✓ 




+ 


✓ Product available in technology indicated 
+ New product planned In technology Indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Latches 


DESCRIPTION 

NO. 

OF 

BITS 

OUTPUT 

Bistable 

4 


D-Type Edge 
Triggered 
Inverting and 
Noninverting 

8 


D-Type 

Transparent 

Readback 

Latch, True 

8 

3S 

9 

3S 

10 

3S 

D-Type 

Transparent 

With Clear. 

True Outputs 

8 

3S 

D-Type 

Transparent 

With Clear, 
Inverting 

Outputs 

8 

3S 

D-Type 

Transparent 

True 

8 

3S 

16 

3S 

1^1 

3S 

D-Type Dual 
4-Bit 

Transparent 

True 

8 

3S 

D-Type 

Transparent 

inverting 

8 

3S 

Mm 

3S 

Dual 4-Bit 

Transparent 

Inverting 

8 

3S 

2-input 

Multiplexed 

8 

3S 

Addressable 

8 

2S 

Q 



^573 

^16373 

^16373A 

^32373 

'873 

'11873 

'533 

'11533 

'563 

'580 

'16533 

'880 

'604 

'259 

'4724 



✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


FLIP-FLOPS AND LATCHES 


Latches (continued) 


DESCRIPTION 

NO. 

OF 

BITS 

OUTPUT 

TYPE 

TECHNOLOGY 


m 

n 

HC 




BCT 

ABT 

LVT 

LV 

1123 

ALVC 

D-Type 

True Inputs 

8 

3S 

'845 

D 

IHIIIfl 












'29845 

✓ 













9 

3S 

'843 

✓ 

✓ 







+ 



B 


'1843 


✓ 












'29843 








✓ 






10 

3S 

'841 

D 

D 







+ 



+ 



✓ 







✓ 






wm 

3S 










+ 




+ 

ll^ll 

IHI^IIII 

'16841 







✓ 


✓ 




+ 

D-Type 

Inverting inputs 

8 


'846 

✓ 













'29846 








✓ 






9 

3S 

'29844 








D 






10 

3S 

'842 

D 

✓ 












'29842 















✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


REGISTERS 


Shift Registers 


DESCRIPTION 

NO. OF 
BITS 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 


AC 




Parallel In, 

Parallel Out, 

Bidirectional 

4 


'194 


✓ 















✓ 

✓ 





1^^1111111 

mm 


✓ 









mm 

nnm 

nnm 

IBi 

mm 

mm 

bh 

iimi 

mm 


4 


'195 


✓ 








Serial In, Parallel Out 

8 



✓ 



✓ 





+ 

Parallel In, Serial Out 

8 


BH 

✓ 



✓ 







'166 

✓ 



✓ 






Serial In, Parallel Out 

With Output Latches 

8 


EI9H 




✓ 






Q9H 




✓ 






Parallel Out 

10 


'11898 






✓ 

✓ 



Noninverting 

8 

3S 


✓ 

bh 

ms 


iBi 

miiif 

mill 

{mi 

■■ 

9 



✓ 







_ 



Register Files 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 


AS 

F 

HC 

HCT 

AC 



ABT 

Dual 16 Word x 4 Bits 

3S 

'870 

✓ 











✓ 









✓ Product available In technology Indicated 
+ New product planned In technology indicated 
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FUNCTIONAL INDEX 


COUNTERS 


Synchronous Counters - Positive Edge Triggered 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

4-Blt Decade Up/Down 

Sync 

'568 

✓ 








4-Blt Binary 


'161 

✓ 

✓ 

✓ 

✓ 






✓ 

✓ 

✓ 

✓ 






✓ 








4-Blt Binary Up/Down 

Sync 

'169 

✓ 

✓ 

✓ 






'569 

✓ 









✓ 








Async 

'191 

✓ 



✓ 





'11191 






✓ 

✓ 



✓ 



✓ 





8-Bit Up/Down 

Sync Clear 

'869 

✓ 

✓ 







Async Clear 

'867 

✓ 

✓ 







'11867 







✓ 


Dlvlde-by-10 Counter 

Sync 

'4017 




✓ 


■■■ 




Asynchronous Counters (Ripple Clock) - Negative Edge Triggered 





TECHNOLOGY | 


AS 

F 

HC 

HCT 

AC 

ACT 

BCT 



i^H 




✓ 





12-Blt Binary 

IHSSSSHi 

'4040 




✓ 





14-Blt Binary 

mm 





✓ 





'4060 




✓ 





'4061 




✓ 






8-Bit Binary Counters With Registers 


DESCRIPTION 

PARALLEL 

LOAD 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

Parallel Register Outputs 






✓ 





BDSSil 






✓ 

✓ 


Parallel Register Inputs 

3S 

DSEEII 






✓ 

✓ 



✓ Product available in technology indicated 
+ New product planned In technology Indicated 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 


Encoders/Data Selectors/Multiplexers 


DESCRIPTION 


m 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Quad 2-to-1 


'157 

✓ 

✓ 

✓ 

✓ 

✓ 






+ 


'11157 






✓ 

✓ 






'158 

✓ 

✓ 

✓ 

✓ 









'11158 






✓ 

✓ 






'298 


✓ 










3S 

'257 

✓ 

✓ 

✓ 

✓ 

✓ 






+ 

'11257 






✓ 

✓ 





'258 

✓ 

✓ 

✓ 

✓ 








'11258 







✓ 





Dual 4-to-1 


'153 

✓ 

✓ 

✓ 

✓ 















✓ 

✓ 






'352 

✓ 











3S 

'253 

✓ 

✓ 

✓ 

B 








'11253 






✓ 

✓ 





'353 


✓ 










'11353 







✓ 





Hex2-to-1 

Universal Multiplexer 

3S 

'857 

a 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

8-to-1 


'151 

✓ 

✓ 

✓ 

✓ 









'11151 






✓ 

✓ 





3S 

'251 

✓ 


✓ 

✓ 








'11251 






✓ 






'354 




✓ 








16-to-1 

3S 

'250 


✓ 










'850 


✓ 










'851 


✓ 










Full BCD 


'147 




✓ 








Cascadable Octal 


'148 




✓ 









✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS 


Decoders/Demultiplexers 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

LV 

LVC 

Dual 2-to-4 


'239 




✓ 








Dual 2-to-4 



✓ 



✓ 

✓ 






+ 


'11139 






✓ 

✓ 





oc 

'156 

✓ 











3-to-8 



D 

B 

✓ 

B 

B 





B 

+ 


'11138 






B 

B 











B 








'11238 






✓ 

✓ 





3-to-8With 

Address Registers 


'131 


✓ 











'137 

✓ 



✓ 







+ 

3-to-8 With Address Latches 


'237 




✓ 








4-to-10 BCD-to-Decimal 


'42 




✓ 








4-to-16 


'154 




B 

■1 

IBI 


iim 

im 

mi 

mil 

4-to-16With 

Address Latches 


'4514 




✓ 









'4515 




✓ 








Dual 2-to-4 for Battery 
Backed-Up Memories 


'2414 

_ 







m 

a 





Shifters 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 



AC 



ABT 

4-Bit Shifter 

3S 

'350 



✓ 

mH 

■mi 

mm 

■mi 

■mi 

■mil 


✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


COMPARATORS AND PARITY GENERATORS/CHECKERS 


Comparators 


I DESCRIPTION 

TYPE 

TECHNOLOGY 

INPUT 



1^9 


I2EI 




wm 

F 

lEa 

TtSl 

AC 


IB 

8-Bit With 
20-kn 

Pullup 

KM 

129 

MSB 

MW 

91 

OC 

Yes 

'518 

✓ 









Yes 



No 


Yes 

'520 

✓ 


✓ 






'11520 






B 

✓ 


lUgH 

1 ^^ 


MW 

No 

OC 

Yes 

'522 

✓ 








MW 


MW 

KIW 

99 

2S 

No 

'682 




✓ 







IDSii 

191 

99 

99 

OC 

Yes 

'519 

✓ 









9 

No 

No 

No 



'521 

✓ 


✓ 






'11521 






✓ 

✓ 


IQi 

WM 

99 

99 

91 

2S 

No 





✓ 





KOI 

991 

B9 

99 

99 

2S 

Yes 

'688 

✓ 



✓ 





8-Bit 

Latched P 

No 

No 

Yes 

No 

Yes 

2S 

Yes 

'885 


✓ 







8-Bit 

Latched 

P and Q 

Yes 

No 

Yes 

No 

Yes 

L 

Yes 

'866 


✓ 








Address Comparators 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ENABLE 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

16-Bit to 4-Bit 

Yes 

939 

✓ 









12-Bit to 4-Blt 

Yes 

999 

✓ 










Parity Generators/Checkers 


DESCRIPTION 

NO. OF 
BITS 

TYPE 


ALS 

AS 

F 




ACT 

BCT 

ABT 

Odd/Even 

Generators/Checkers 

9 

'280 

✓ 

✓ 

✓ 

✓ 






999 






✓ 

✓ 



991 


✓ 

999 

999 

991 

999 

993 

999 

999 

'11286 







✓ 




✓ Product available in technology indicated 
4* New product planned in technology indicated 


TtexAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1-33 








































































FUNCTIONAL INDEX 


BUS SWITCHES AND 5-V/3-VVOLTAGE TRANSLATORS 


Crossbar Technology (CBT) 


DESCRIPTION 

TYPE 

TECHNOLOGY 

CBT 

Dual 4-Bit With '244 Pinout 

'3244 

+ 

8-Bit With'245 Pinout 

'3245 

+ 

10-Bit Bus Exchanger 

'3383 

+ 

Dual 5-Bit 

'3384 

+ 

10-Bit With Precharged Outputs for Live Insertion 

'6800 

+ 

18-Bit Bus Exchanger 

'16209 

+ 

24-Bit Bus Exchanger 

'16212 

+ 

12-Bit 3-to-1 Bus Select 

'16214 

+ 


ARITHMETIC CIRCUITS 


Parallel Binary Adders 


DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Bit 


'283 



✓ 

✓ 







Accumulators, Arithmetic Logic Units, Look-Ahead Carry Generators 


DESCRIPTION 



TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

4-Bit Arithmetic Logic Units: 
Function Generator 


'181 


✓ 









'11181 







✓ 




'881 


✓ 








4-Bit Arithmetic Logic Units 
With Ripple Carry 


'382 



✓ 








✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


FIFO MEMORIES 


First-In, First-Out Memories (FIFOs) 


DESCRIPTION 

OUTPUT 

SIZE 

TYPEt 

16 Words X 4 Bits 

U 

3S 

16 Words X 5 Bits 

U 

3S 

32 Words x 9 Bits 

B 

3S 


TECHNOLOGY 


64 Words x 4 Bits 


64 Words X 5 Bits 


64 Words X 8 Bits 


64 Words X 9 Bits 


64Wordsx18Bits 


64 Words X 36 Bits 



Duai 256 x 1 


256 Words x 9 Bits 


256 Words X 18 Bits 


256 X 36 X 2 Bits 


512 Words X 9 Bits 


512 Words X 18 Bits 


512 Words X 32 Bits 


, 512 Words X 36 Bits 


t U = Unidirectionai 
B - Bidirectionai 
C > Ciocked 
S = Synchronized 

✓ Product avaiiabie in technology indicated 
+ New product planned in technology indicated 


U 

3S 

B. C 

3S 

U. C 

3S 

C 

3S 

C 

3S 

U 

3S 

u.c 

3S 

u 

3S 

B,C 

3S 

u 

3S 

u.s 

3S 

u.c 

3S 

U 

3S 

B.C 

3S 

B 

3S 

B.C 

3S 

U.C 

3S 

B.C 

3S 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


1^5 








































































































































FUNCTIONAL INDEX 


FIFO MEMORIES 


FIrst-ln, FIrst-Out Memories (FIFOs) (continued) 


I DESCRIPTION 

OUTPUT 

TYPE 

TECHNOLOGY | 

SIZE 

TYPEt 

LS 

S 

ALS 

AS 

F 

HC 

HCT 

AC 

ACT 

BCT 

ABT 

1K Words X 9 Bits 

B 

3S 

'2235 









✓ 



'2236 









✓ 



U 

3S 










✓ 




3S 










✓ 



1KWordsx18Bits 

U, C 

3S 

'7801 









✓ 



'7811 









✓ 



'7881 









+ 



U 

3S 

'7802 









✓ 



1KWordsx36Bits 

u, C 

3S 

'3641 









+ 



IK X 36x2 Bits 

B.C 

3S 

'3642 









+ 



2K Words X 9 Bits 

u.c 

3S 

'7807 









✓ 



U 

3S 

'7203 









+ 



'7808 









✓ 



U, S 

3S 










B 



2KWordsx18Bits 

U.C 

3S 

'7882 









+ 



2K Words X 36 Bits 

U.C 

3S 

'3651 









+ 



4K Words X 9 Bits 

U 

3S 

'7204 









✓ 



u.s 

3S 

'72241 









✓ 



4KWordsx18Bits 

u.c 

3S 

'7884 









+ 




t U s Unidirectional 
B = Bidirectional 
C = Clocked 


S s Synchronized 

✓ Product available in technology indicated 
+ New product planned in technology indicated 
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FUNCTIONAL INDEX 


CLOCK DISTRIBUTION CIRCUITS 


Clock Distribution Circuits (CDC) 


DESCRIPTION 

TYPE 

TECHNOLOGY | 

ALS 

AS 

F 

HC 

HCT 


ACT 

BCT 

ABT 

3.3-V Hex Inverting 

Clock Drivers/Buffers 

'203 






a 




Hex Inverting Clock Drivers/Buffers 

'204 






✓ 




Dual 1-to-4 Clock Drivers/Buffers 

'208 







✓ 



'209 






✓ 




Octal Divide-by-2 Clock Drivers 
(6 Inverting, 2 Noninverting) 

'303 


a 








Octal Divide-by-2 Clock Drivers 
(8 Noninverting) 

'305 


✓ 








Octal Divlde-by-2 Clock Drivers 
(4 Inverting, 4 Noninverting) 

'304 


✓ 








1-to-6 Clock Drivers 

'328 


HiHi 

HHl 

umiiii 

HHl 

^HH 

IBH 

HHH 

✓ 


hh 

bhi 

IHiii 

hhi 


bbi 

IBH 

IBl 

✓ 

'329 








1 

✓ 


umiii 

HU 

HHl 


HIH 

bbi 

bbi 

bb 

✓ 

1-to-6 Clock Drivers 

With Output Enable 

'391 

mmi 



HHl 

bh 

bh 

bbi 

bbi 

✓ 

'392 









✓ 

1-to-8 Clock Drivers 

'340 









✓ 

'341 









✓ 

1-to-8, Divide-by-2 Clock Drivers 

'337 









✓ 

'339 









✓ 

Phase-Lock Loop 

1-to-12 Clock Drivers 

'582 









+ 

'586 









+ 

'2586 









+ 


✓ Product available in technology Indicated 
+ New product planned in technology indicated 


ECL TRANSLATORS 


ECL-to-TTL or TTL-to-ECL Transistors 


DESCRIPTION 

LEVEL TRANSLATION 

OUTPUT 

TYPE 

Octal Bus Driver, Inverting 

ECL-to-TTL 

3S 

10KHT5540 

TTL-to-ECL 

OE 

10KHT5542 

Octal Bus Driver, Noninverting 

ECL-to-TTL 

3S 

10KHT5541 

TTL-to-ECL 

OE 

10KHT5543 

100KT5543 

Octal D-Type Latch. True 

ECL-to-TTL 

3S 

10KHT5573 

100KT5573 

Octal D-Type Flip-Flop, True 

ECL-to-TTL 

3S 

10KHT5574 

TTL-to-ECL 

OE 

10KHT5578 

100KT5578 
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Standard Logic Devices 


ADVANCED CMOS LOGIC 



Features 

Advanced Bipolar Speed Performance 
Low CMOS Power Consumption 
24-mA Output Drive Capability 
AC/ACT Versions 

Flow-Through/Center-Pin Architecture 
Output Edge Control (OEC™) 

DIP, SOIC, and SSOP Packages 


Benefits 

Reduced Output Glitching 

No Loss of Stored Data 

No Speed Degradation of System 
Performance 

Reduced Power Supply Requirements 

Improves System Throughout Without 
Bipolar Penalty 

Center Pin Vqc/GND Provides Minimal 
Package Inductance 

Flow-Through Architecture Provides 
Design and Manufacturing Simplification 
of PCB 


4 - 

4 

4 


4 

4 

4 

4 


Pinout Benefits 



4 

4 

4 

4 


4 

4 

4 

4 


AC11240 




54AC11000,74AC11000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


D2957. APRIL 1987-REVISED APRIL 1993 


Flow-Through Architecture Optimizes 
PCB Layout 


54AC11000 ... J PACKAGE 
74AC11000 ... D OR N PACKAGE 
(TOP VIEW) 


Minimize High-Speed Switching Noise 

1A[ 

1 

TJ— 

16 

• EPIC (Enhanced-Performance Implanted 

1Yt 

2 

15 

CMOS) 1-pm Process 

2Y [ 

3 

14 

• 500-mA Typical Latch-Up Immunity 

GND [ 

4 

13 

at 125X 

GND [ 

5 

12 

• Package Options Include Plastic 

3Y [ 

6 

11 

Small-Outline Packages, Ceramic Chip 

4Y[ 

7 

10 

Carriers, and Standard Plastic and Ceramic 

4B[ 

8 

9 


]1B 

]2A 

]2B 

] Vcc 
] Vcc 

]3A 
]3B 
] 4A 


description 

These devices contain four independent 2-input 
NA ND gate s. They_perform the Boolean functions 
Y = A* BorY = A+ Bin positive logic. 

The 54AC11000 is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The 74AC11000 Is characterized for 
operation from -40°C to 85°C. 


54AC11000 ... FK PACKAGE 
(TOP VIEW) 

o o 

CD O O O < 

W > Z > W 

"OOCT I Jl 


3 2 1 20 19 


2A ]4 
1B ]5 
NC ]6 
1A ] 7 

1Y ] 8 14[] 

9 10 11 12 13 ^ 
nrnr-ii-ir-H 
^ Q O Q ^ 

z z z ^ 

(D (D 


3B 

4A 


18[ 

17[ 

16[ NC 
15[ 4B 
4Y 


NC - No internal connection 


FUNCTION TABLE 


(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of publication data. 
Products confonn to tpacificationt par tiw tannt of Taxas Instrumentt 
ttandard wan’anty. Production procataing doat not nacattarily includa 
tatting of ail paramatart. 
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54AC11000,74AC11000 

QUADRUPLE 2-INPUT POSITIVE-NANO GATES 


02957, APRIL 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSi/iEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vqq . 

Input voltage range, V| (see Note 1) . 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) • • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc or GND .. 

Storage temperature range . 


. -0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
- 0.5 V to Vcc + 0.5 V 

. ±20 mA 

. ±50 m A 

. ±50 mA 

. ± 100 m A 

.... -65®Cto150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11000, 74AC11000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


D2957, APRIL 1987 - REVISED APRIL 1993 


recommended operating conditions 



54AC11000 

74AC11000 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3 V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vo Output voltage 

0 Vcc 

0 Vcc 

V 

IqH High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

•OL Low-level output current 

BSSB3HI 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

°C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11000 

74AC11000 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

•oh = -'50 mA 

3V 

2.9 

2.9 

2.9 

V 


4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

|QH=:-4mA 

3V 

2.58 

2.4 

2.48 

lOH = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = ~50 mAt 

5.5 V 


3.85 


Iqh = -75 mAt 

5.5 V 



3.85 

VoL 

IqL 50 mA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

•OL= ‘•^ mA 

KOI 

0.36 

0.5 

0.44 

•OL = 24 mA 

KS3i 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


lOL = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

mA 

•cc 

V| = Vcc or GND, Iq = 0 


4 

80 

40 

mA 

0\ 

Vi=Vcco''GND 

mm 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11000,74AC11000 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


D2957, APRIL 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

I Ta = 25X 

1 54AC11000 1 

1 74AC11000 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

AorB 

V 

1.5 7.2 

9.8 

1.5 

11.9 

1.5 

11.1 

ns 

tPHL 

T 

1.5 5.8 

8.6 

1.5 

10.2 

1.5 

9.6 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25X I 

1 54AC11000 1 

1 74AC11000 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A R 

V 

1.5 5 

6.5 

1.5 

8.1 

1.5 

7.4 

ns 

tPHL 

M or D 

T 

1.5 4.4 

6.1 

1.5 

MB 

1.5 

6.8 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

33 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



input 
(see Note B) 


50% 


\ 50% 

iV- 


Vcc 

ov 


tPHL-n^ 


■ tpLH 


Output 




50% Vcc 


VOH 
50% Vcc 
-VoL 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11000, 74ACT11000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


I_ 

■ * Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vcc and GND Configurations 

I Minimize High-Speed Switching Noise 

* £PIQ^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Piastic and 
Ceramic 300-mil DIPs 

description 

These devices contain four independent 2-input 
NAN D ga tes. They perform the Boolean functions 
Y = A*B or Y = A + B in positive logic. 

The 54ACT11000 is characterized for operation 
over the full military temperature range of - 55°C 
to 125®C. The 74ACT11000 Is characterized for 
operation from - 40®C to 85®C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 


SCAS002A - D2957. JUNE 1987 - REVISED APRIL 1993 


54ACT11000... J PACKAGE 
74ACT11000... D OR N PACKAGE 
(TOP VIEW) 


1A[ 


1Y[ 

2 

15] 

2Y( 

3 

14] 

GND[ 

4 

13] 

GND[ 

5 

12] 

3Yf 

6 

11] 

4Y[ 

7 

10] 

4B[ 

8 

9] 


1B 

2A 

2B 

Vcc 

Vcc 


4A 


54ACT11000 ... FK PACKAGE 
(TOP VIEW) 


O O 
m o o o< 


2A 

1B 

NC 

1A 

1Y 


/ OULULJIU—1 

n 3 

2 1 20 19 r 

34 

18[ 

]5 

17[ 

]6 

16[ 

]7 

15[ 

]8 

14[ 

■' 9 

10 11 12 13 

1 r-nmnmm I 


4Y 


> a o a > 
CM z 2 z 
o o 


NC - No internal connection 


logic symbolT 


logic diagram (positive logic) 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D. J, and N packages. 



1Y 

2Y 

3Y 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infoniMtion I* currant m of pubUectlon date. 
Products conform to spacffications psr the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11000,74ACT11000 

QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCAS(X)2A-D2957,JUNE1987-REVISEDAPRIL1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)f 


Supply voltage range, Vqc • .. .. “0-5 V to 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1).. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) ..±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND.±100 mA 

Storage temperature range .- 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 




54ACT11000 

74ACT11000 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 


10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11000 

74ACT11000 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IqH = - 50 pA 

IIQgQII 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IqH = - 50 mA^ 

5.5 V 


3.85 


IqH = -75 mA^ 

5.5 V 



3.85 

VOL 

IqL = 50 iiA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

IqL = 24 mA 

logon 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mA^ 

5.5 V 


1.65 


Iql = 75 mA^ 

10391 



1.65 

l| 

V| = Vqc or GND 

5.5 V 

±0.1 

±1 

±1 

IiA 

icc 

V| = Vqc or GND, Iq = 0 

5.5 V 

4 

80 

40 

|iA 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vqc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=VccorGND 

5V 

3.5 



PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11000, 74ACT11000 
QUADRUPLE 2-INPUT POSITIVE-NAND GATES 


SCAS002A-D2957. JUNE 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 2S*C 

54ACT11000 

74ACT11000 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

AorB 

Y 

1.5 7.2 

10.9 

1.5 

13.3 

1.5 

12.3 


tPHL 


1.5 5.8 

8 

1.5 

9.5 

1.5 

8.8 



operating characteristics, Vqq = 5 V, = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

23 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl Includes probe and jig capacitance. 

B. input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11002, 74AC11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqq and GND Configuration 
Minimizes High-Speed Switching Noise 

• EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125°C 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


D2957. JUNE 1987-REVISED APRIL 1993 


54AC11002 

...J PACKAGE 

74AC11002 ... 

D OR N PACKAGE 

(TOP VIEW) 

-1 

1A [ 1 


1Y [ 2 

15 ]2A 

2Y[ 3 

14]2B 

GND t 4 

o 

o 

> 

a. 

CO 

GND [ 5 

O 

O 

> 

CZl 

CM 

3Y [ 6 

11 ] 3A 

4Y [ 7 

10]3B 

4B [ 8 

9 ]4A 


description 

These devices contain four independent 2-input 
NO R gates . They_perform the Boolean functions 
Y = A* BorY = A+ Bin positive logic. 

The 54AC11002 is characterized for operation 
over the full military temperature range of -55°C 
to 125®C. The 74AC11002 is characterized for 
operation from -40®C to 85®C. 

FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 


54AC11002 ... FK PACKAGE 
(TOP VIEW) 


o o 
CD O O 0< 

CM > Z > CO 



iogic symboit 


iogic diagram (positive iogic) 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Products confonn to specifications per the terms of Texas instruments 
standard wan-anty. Production processing does not necessariiy inciude 
testing of aii parameters. 
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54AC11002,74AC11002 

QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


D2957, JUNE 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc . ± 100 mA 

Storage temperature range . -65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 



54AC11002 

74AC11002 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

■ 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

D 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc* 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc* 4.5 V 

24 

24 

Vcc* 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

■ail 
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54AC11002, 74AC11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 

D2957, JUNE 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11002 

74AC11002 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = - 50 mA 

3V 

2.9 

2.9 

2.9 

V 

HSQi 

4.4 

4.4 

4.4 

IISD 

5.4 

5.4 

5.4 

|q|-j s-4 mA 

3V 

2.58 

2.4 

2.48 

•oh = - 24 mA 

KSSi 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

Iqi^ = - 50 mAt 

ESI 


3.85 


•oh = “75 mAt 

ESI 



3.85 

VOL 

•OL = 50 pA 

ESI 

0.1 

0.1 

0.1 

V 

ESI 

0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

•OL= 12 mA 

BEi 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 



1.65 


Iql = 75 mAt 

EH 



1.65 

»l 

V|=Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

pA 

•cc 

V|=VccorGND, lo = 0. 

ESI 

4 

80 

40 

pA 

Cl 

Vi = Vcc or GND 

IIQJI 

3.5 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25°C I 

1 54AC11002 

1 74AC11002 I 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A rkF R 

V 

1.5 7 

8.6 

1.5 

10.7 

1.5 

9.9 

ns 

tPHL 

A\ or D 

T 

1.5 6 

7.5 

1.5 

9 

1.5 

8.4 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25X I 

1 54AC11002 

1 74AC11002 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

AorB 

Y 

1.5 4.5 

6.1 

1.5 

7.4 

1.5 

6.9 

ns 

tPHL 


1.5 4 

5.7 

1.5 

6.8 

1.5 

6.4 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

32 

pF 
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54AC11002,74AC11002 

QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


D2957, JUNE 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


(■ 
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54ACT11002, 74ACT11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


I * Inputs Are TTL-Voltage Compatible 
I * Flow-Through Architecture to Optimize 
I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 

* EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125"C 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

description 

These devices contain four independent 2-input 
NOR_gates. Th ey per form the Boolean functions 
Y = A«B or Y = A + B in positive logic. 

The 54ACT11002 is characterized for operation 
over the full military temperature range of 
to 125°C. The 74ACT11002 is characterized for 
operation from -40°Cto85®C. 

logic symbolt 

1A 
IB 
2A 
2B 
3A 
3B 
4A 
4B 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 

OUTPUT 

A 

B 

Y 

H 

X 

L 

X 

H 

L 

L 

L 

H 



SCAS003A - D2957, JUNE 1987 - REVISED APRIL 1993 


54ACT11002 

... J PACKAGE 

74ACT11002... 

D OR N PACKAGE 

(TOP VIEW) 

ia[ 1 

16 ] IB 

1Y[ 2 

15 ]2A 

2Y [ 3 

14 ]2B 

GND [ 4 

13 ] Vcc 

GND[ 5 

12]VcC 

3Y[ 6 

11 ]3A 

4Y [ 7 

10 jsB 

4B [ 8 

9]4A 


54ACT11002... FK PACKAGE 
(TOP VIEW) 



> a a a > 
Csl 2 Z 2 ^ 
O (3 


NC - No internal connection 


logic diagram (positive logic) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant as of publication data. 
Products conform to spacifications par tha terms of Texas Instruments 
standard warranty. Production processing does not nacassarily inciuda 
tasting of ail parameters. 
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54ACT11002,74ACT11002 

QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCAS003A- 02957, JUNE 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, Vcc ....- 0.5 V tp 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) • . .± 50 mA 

Continuous current through Vcc or GND.± 100 mA 

Storage temperature range .-65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11(X)2 

74ACT11002 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11002 

74ACT11002 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=~50|aA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

lOH = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

Iqh = - 50 mA^ 

5.5 V 


3.85 


Iqh = - 75 mA^ 

IQQQI 



3.85 

VOL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

IQQQII 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mA^ 



1.65 


lOL = 75 mA* 

IQQSII 



1.65 

i| 

Vi = Vcc or GND 

iSESI 

±0.1 

±1 

±1 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

EBQI 

4 

80 

40 

pA 

Alcc§ 

One input at 3.4 V, 

Other Inputs at GND or Vec 

5.5 V 

0.9 

1 

1 

mA 

Cj 

V| = VccorGND 

5V 

3.5 



PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11002, 74ACT11002 
QUADRUPLE 2-INPUT POSITIVE-NOR GATES 


SCAS003A-D2957, JUNE 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25X 

1 54ACT11002 

1 74ACT11002 I 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

V 

1.5 6.1 

9.4 

1.5 

11.3 

1.5 

10.6 

ns 

tPHL 

T 

1.5 5.3 

7.8 

1.5 

9.5 

1.5 

8.7 


operating characteristics, V^c = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

29 

pF 


PARAMETER MEASUREMENT iNFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11004, 74AC11004 
HEX INVERTERS 


* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outllne Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPS 

description 

These devices contain six independent inverters. 
They perform the Boolean functions Y = A. 

The 54AC11004 is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The 74AC11004 is characterized for 
operation from -40®C to 85®C. 

FUNCTION TABLE 
(each Inverter) 


INPUT 

A 

OUTPUT 

Y 

H 

L 

L 

H 


D2957. JANUARY 1988 - REVISED APRIL 1993 


54AC11004 ... J PACKAGE 
74AC11004 ... DW OR N PACKAGE 
(TOP VIEW) 


1Y[ 

7 ^ 


2Y [ 

2 

19 

3Y [ 

3 

18 

GND [ 

4 

17 

GND [ 

5 

16 

GND [ 

6 

15 

GND [ 

7 

14 

4Y[ 

8 

13 

5Y[ 

9 

12 

6Y [ 

10 

11 


54AC11004 .. . FK PACKAGE 
(TOP VIEW) 

< O 8 OO 
CO Z > > Z 


2A 

3 2 

]4 

20 19 _ 
18[ 

4A 

1A 

]5 

17[ 

5A 

1Y 

]6 

16C 

6A 

2Y 

]7 

15[ 

6Y 

3Y 

]8 , . 

14[ 

5Y 


9 10 11 12 13 


Q Q Q Q > 

Z Z Z Z 

(3 O (D O 


NC - No internal connection 


logic symbolt 


logic diagram (positive logic) 


1A 

19 


18 

4A 

13 

5A 

12 

6A 

11 



t This symbol is in accordance with ANSi/IEEE Std 91 -1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 


-H>- 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnatfon to currant as of publication data. 
Producta confonn to apacificationa par tha tarma of Taxaa Inatrumenta 
standard wan’anty. Production procasaing doaa not nacassarily includa 
tasting of all paramatars. 
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54AC11004,74AC11004 
HEX INVERTERS 


D2957, JANUARY 1988-REVISEDAPRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1) . 

Output voltage range, Vq (see Note 1) —... 
Input clamp current, I|k (V| < 0 or V| > Vcc) • • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc or GND. 

Storage temperature range. 


.-0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

. ±20 mA 

. ±50 mA 

. ±50 mA 

. ±100 mA 

.... -65^Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 



54AC11004 

74AC11004 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

■ 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

VjL Low-level input voltage 

Vcc=3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

I OH High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

■ai 
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54AC11004,74AC11004 
HEX INVERTERS 

D2957, JANUARY 1988 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11004 

74AC11004 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•OH = -50mA 

IBDI 

2.9 

2.9 

2.9 

1 

KS3i 

4.4 

4.4 

4.4 

EED 

5.4 

5.4 

5.4 

•oh = - 4 mA 

H9EB 

2.58 

2.4 

2.48 

•oh 24 mA 

I 4.5V I 

3.94 

3.7 

3.8 

ESDI 

4.94 

4.7 

4.8 

•oh = - 50 mAt 

ESDI 


3.85 


IOH = -75tnAt 

I^QQI 



3.85 

VoL 

•OL = 50 jiA 

BEQi 

0.1 

0.1 

0.1 

V 


0.1 

0.1 

0.1 

ISSDii 

0.1 

0.1 

0.1 

•OL=12mA 

ESDI 

0.36 

0.5 

0.44 

•OL = 24 mA 

B^D 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

•OL = 50 mAt 

ESDI 


1.65 


I 0 L = 75 mAt 

ESSI 



1.65 

l| 

V| = Vcc or GND 


±0.1 

±1 

±1 

mA 

•cc 

V|=VccorGND, lo = 0 

Esai 

4 

80 

40 

mA 

Cj 

V| = Vqq or GND 

ESDI 

3.5 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Voc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25X 

1 54AC11004 I 

1 74AC11004 1 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


•PLH 

A 

V 

1.5 6.1 

9 

1.5 

10.4 

1.5 

10 

ns 

tPHL 

M 

T 

1.5 5.2 

7.4 

1.5 

8.9 

1.5 

8.2 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25“C I 

54AC11004 1 

1 74AC11004 1 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

V 

1.5 4.2 

6.3 

1.5 

7.5 

1.5 

7.1 


tPHL 

A 

T 

1.5 3.8 

5.5 

1.5 

6.4 

1.5 

6 

ns 


operating characteristics, Vqq s 5 V, Ta = 25X 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

29 

pF 
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54AC11004,74AC11004 
HEX INVERTERS 

D2957, JANUARY 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11004, 74ACT11004 
HEX INVERTERS 


SCAS215 - D2957, JANUARY 1988 - REVISED APRIL 1993 



description 

These devices contain six independent inverters. 
They perform the Boolean functions Y = A. 

The 54ACT11004 is characterized for operation 
over the full military temperature range of - 55*^0 
to 125®C. The 74ACT11004 is characterized for 
operation from ~ 40®C to 85®C. 


FUNCTION TABLE 
(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


54ACT11004 ... FK PACKAGE 
(TOP VIEW) 





Q Q Q Q > 

Z Z 2 Z 

o o o o 


NC - No internal connection 


iogic symbolt 



t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 


logic diagram (positive logic) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It eurrtnt at of publication data. 
Productt conform to tptcificatlont par tht ttrmt of Ttxat Inttrumerrtt 
ttandard wan-anty. Production procttting dott not ntctttarily inciudt 
tatting of all paramatart. 
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54ACT11004,74ACTt1004 
HEX INVERTERS 


SCAS215 - D2957. JANUARY 1988 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, Iik (V| < 0 or V| > Vqc)_ 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc or GND. 

Storage temperature range . 


. -0.5 V to 7 V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

.± 20 mA 

.±50 mA 

.± 50 mA 

. ....±150 m A 

.-65"Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11004 

74ACT11004 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11004 

74ACT11004 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|iA 

4.5 V 

4.4 

4.4 

4.4 

V 

HQQII 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IqH = - 50 mA^ 

H^QSIII 


3.85 


Iqi^ = - 75 mA^ 

5.5 V 



3.85 

VOL 

lOL = 50 [lA 

KBSI 

0.1 

0.1 

0.1 

V 

ESSli 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

E93i 

0.36 

0.5 

0.44 

Iql = 50 mA^ 

I^QI 


1.65 


lOL = 75 mA^ 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

HA 

Ice 

V|=VccorGND, Io = 0 

5.5 V 

4 

80 

40 

pA 

Alcc§ 

One Input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 


3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ns. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcq. 
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54ACT11004,74ACT11004 
HEX INVERTERS 


SCAS215 - D2957, JANUARY 1988 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25“C 

54ACT11004 

74ACT11004 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

V 

1.5 5.3 

9 

1.5 

10.2 

1.5 

9.7 


•PHL 


T 

1.5 6.4 

8.7 

1.5 

10.3 

1.5 

9.6 

ns 


operating characteristics, Vcc = 5 V, Ta = 25^*0 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance per inverter 

Cl = 50 pF, f = 1 MHz 

32 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the follo\wrng characteristics: PRR ^ 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EP/C^“ (Enhanced-Performance Implanted 

CMOS) 1-^im Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54AC11008,74AC11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


D2957. AUGUST 1987 - REVISED APRIL 1993 


54AC11008 ... J PACKAGE 
74AC11008 ... D OR N PACKAGE 
(TOP VIEW) 


1A[ 

1 

16 

]1B 

1Y[ 

2 

15 

]2A 

2Y [ 

3 

14 

] 2B 

GND [ 

4 

13 

] Vec 

GND [ 

5 

12 

] Vcc 

3Y [ 

6 

11 

]3A 

4Y[ 

7 

10 

]3B 

4B[ 

8 

9 

] 4A 


description 

These devices contain four independent 2-input 
AND gates. They perfor m the Boolean functions 
Y = A • BorY = A+ Bin positive logic. 

The 54AC11008 Is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11008 Is characterized for 
operation from -40°C to 85‘'C. 


54AC11008 ... FK PACKAGE 
(TOP VIEW) 


2A ]4 
1B ]5 
NC ]6 
1A ] 7 
1Y ] 8 


o o 

CD O O O < 
W > Z > CO 

'LJLJLJLJ'LJ 
3 2 1 20 19 


9 10 11 12 13 

mnnon 


18[ 

17C 

16[ 

15[ 


3B 

4A 

NC 

4B 

4Y 


> Q O Q ^ 
Z Z Z 

o o 


NC - No internal connection 


FUNCTION TABLE 


(each gate) 


1 INPUTS 

OUTPUT 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant as of publication data. 
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taating of all paramatara. 
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54AC11008,74AC11008 

QUADRUPLE 2-INPUT POSITIVE-AND GATES 


D2957. AUGUST 1987-REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc ..... . ~0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vqq or GND. ± 100 mA 

Storage temperature range .. -65®C to 150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11008, 74AC11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 




recommended operating conditions 


Vcc Supply voltage 


V|H High-level Input voltage 


V|L Low-level Input voltage 


V| Input voltage 


Vq Output voltage 


Iqh High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate 


Ta Operating free-air temperature 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


54AC11008 

74AC11008 

MIN NOM MAX 

MIN NOM MAX 

3 5 5.5 

3 5 5.5 

2.1 

2.1 

3.15 

3.15 

3.85 

3.85 



Vcc 

0 Vcc 

Vcc 

0 Vcc 


-24 


-24 


12 


24 


24 


10 


125 -40 



-24 mA 
-24 


24 mA 


10 ns/V 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11008,74AC11008 

QUADRUPLE 2-INPUT POSITIVE-AND GATES 


D2957. AUGUST 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc s 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25‘’C 

54AC11008 

74AC11008 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

AorB 

Y 

1.5 6.3 

9 

1.5 

11 

1.5 

10.2 

ns 

tPHL 


1,5 5.6 

7.8 

1.5 

9 

1.5 

8.6 


switching characteristics over recommended operating free-air temperature range, 
Vcc - 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25"C 

54AC11008 

74AC11008 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

AorB 

Y 

1.5 4.3 

6.2 

1.5 

7.3 

1.5 

6.9 

ns 

tPHL 


1.5 5.6 

5.9 

1.5 

6.8 

1.5 

6.5 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

29 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl Includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR :s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11008, 74ACT11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


* Inputs Are TTL-Voltage Compatible 

* Flow-Through Architecture to Optimize 


SCAS013B - D2957. AUGUST 1987 - REVISED APRIL 1993 


54ACT11008 ... J PACKAGE 
74ACT11008... D, N, OR PW PACKAGE 
(TOP VIEW) 


* Center-Pin Vqc and GND Configurations 

1A[ 

7 ^ 


Minimize High-Speed Switching Noise 

1Y[ 

2 

15 

* EPIC^** (Enhanced-Performance Implanted 

2Y[ 

3 

14 

CMOS) l-pm Process 

gnd[ 

4 

13 

* 500-mA Typical Latch-Up Immunity 

gnd[ 

5 

12 

at 125X 

3Y( 

6 

11 

* Package Options Include Plastic 

4Y[ 
.lo r 

7 

10 

9 

Small-Outline Packages, Plastic Thin 

4B 1 

8 


Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 


description 


These devices contain four independent 2-input 
AND gates. Th ey per form the Boolean functions 
Y = A*B or Y = A + B In positive logic. 

The 54ACT11008 is characterized for operation 
over the full military temperature range of-55®C 
to 125®C. The 74ACT11008 Is characterized for 
operation from - 40®C to 85®C. 

FUNCTION TABLE 
(each gate) 

I INPUTS I OUTPUT I 


1 INPUTS 1 

A 

B 

H 

H 

L 

X 

X 

L 


iogic symbolt 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


54ACT11008 ... FK PACKAGE 
(TOP VIEW) 

O O 

m oo o < 

c\j > Z > CO 


-1 3 2 • 

1 20 19 r 

2A ] 4 

18[ 3B 

1B ]5 

17[ 4A 

NC ]6 

16[ NC 

1A ]7 

15[ 4B 

1Y ]8 

14[ 4Y 


9 10 11 12 13 


> a o a > 
^ z z z ^ 
o o 


NC - No Internal connection 

iogic diagram (positive iogic) 


EPIC is a trademark of Texas Instruments Incorporated. 
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54ACT11008,74ACT11008 

QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCAS013B - D2957, AUGUST 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc o*' . 

Storage temperature range .. 


.-0.5Vto6V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

.± 20 mA 

.± 50 mA 

.± 50 mA 

.± 100 mA 

.-65*’Cto150X 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11008 

74ACT11008 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

-c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST conditions 

Vcc 

Ta = 25X 

54ACT11008 

74ACT11008 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

vqh 

IOH = ~50hA 

4.5 V 

4.4 4.4 

4.4 


V 

5.5 V 


5.4 


•oh = - 24 mA 

4.5 V 

3.94 3.7 

3.8 


5.5 V 

4.94 4.7 

4.8 


Vql 

•OL = 50 jiA 

4.5 V 

0.1 

0.1 

0.1 

■ 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•oh* 

Vo = 3.85 V 

5.5 V 


-50 

-75 

mA 

lOL* 

Vo = 1.65 V 



50 

75 

mA 

l| 

V|=VccorGND 

5.5 V 

±0.1 

±1 


jiA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

4 

80 

40 

jiA 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vqc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 


3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 1 second. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 
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54ACT11008,74ACT11008 
QUADRUPLE 2-INPUT POSITIVE-AND GATES 


SCAS013B - D2957, AUGUST 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25X 

54ACT11CX)8 

74ACT11008 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

V 

1.5 5.8 

8 

1.5 

9.4 

1.5 

9 

ns 

tPHL 

Y 

1.5 5.2 

7.7 

1.5 

8.6 

1.5 

8.2 


operating characteristics, Vqc - 5 V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

29 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11010,74AC11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outiine Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


D2957. MAY 1987 - REVISED APRIL 1993 


54AC11010 

...J PACKAGE 

74AC11010... 

D OR N PACKAGE 

(TOP VIEW) 

ia[ 1 

16 ] 1B 

1Y [ 2 

15] 1C 

2Y[ 3 

14]2A 

GND [ 4 

13 ] Vcc 

GND [ 5 

12 ] Vcc 

3Y[ 6 

11 ]2B 

3C [ 7 

10 ]2C 

3B [ 8 

9]3A 


description 

These devices contain three independent 3-input 
NA ND gates. Th ey performJhe_Boolean functions 
Y = A • B • CorY = A+ B + Cin positive logic. 

The 54AC11010 is characterized for operation 
over the full military temperature range of -55®C 
to 125°C. The 74AC11010 is characterized for 
operation from -40®C to 85°C. 


54AC11010 ... FK PACKAGE 
(TOP VIEW) 


o o 
oo om 
> z > w 



FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Productt conform to tpecificationa per the termt of Texat Instrumentt 
ttandard warranty. Production procetting doet not necettarily Include 
tetting of all parametert. 
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54AC11010,74AC11010 

TRIPLE 3-INPUT POSITIVE-NAND GATES 


D2957. MAY 1987 - REVISED APRIL 1S93 

logic symbolt 



1Y 


2Y 


3Y 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .. ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ... ±50 mA 

Continuous current through Vcc or GND. ± 100mA 

Storage temperature range —. -65®C to 150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 
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54AC11010, 74AC11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


D2957. MAY 1987 - REVISED APRIL 1993 


recommended operating conditions 





I 54AC11010 I 

1 74AC11010 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 5 

5.5 

3 5 

5.5 

V 



lVcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

OSSli^BSESIHIIIil 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65 


V| 

input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




BSOSHli 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11010 

74AC11010 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50mA 

3V 

2.9 

2.9 

2.9 

V 

mym 

4.4 

4.4 

4.4 


5.4 

5.4 

5.4 

Iqh =-4mA 

3V 

2.58 

2.4 

2.48 

IOH=-24mA 

IQ33I 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


•oh = “75 mAt 




3.85 

VoL 

lOL = 50 mA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

II^QI 

0.1 

0.1 

0.1 

•OL= '•^ iTiA 

3V 

0.36 

0.5 

0.44 

•OL = 24 mA 


0.36 

0.5 

0.44 

QIQI 

0.36 

0.5 

0.44 

•OL = 50 mAt 

ESSU 


1.65 


lOL = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 


±1 

mA. 

Icc 

V| = Vcc 0*^ GND, Io = 0 


4 

80 

40 

mA 

Ci 

V|=Vcc or GND 

5V 

3.5 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11010,74AC11010 

TRIPLE 3-INPUT POSITIVE-NAND GATES 


D2957. MAY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta * 25^ 

54AC11010 

74AC11010 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 5.9 

8.5 

1.5 

10 

1.5 

9.3 


tPHL 

T 

1.5 5.8 

9 

1.5 

10.4 

1.5 

9.9 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25X 

54AC11010 

1 74AC11010 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 4.4 

6.2 

1.5 

7.1 

1.5 

6.7 

ns 

tPHL 

T 

1.5 4.6 

6.4 

1.5 

7.4 

1.5 

7 


operating characteristics, Vqc = 5 V, = 25^C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL = 50pF, f=1MHz 

23 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


50% 


<PHL—k 


Vi 


Vcc 

ov 


T 


tPLH 


Output 




50% Vcc 


ly- Vqh 

/ 50% Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture to Optimize 
I PCB Layout 

I * Center-Pin Vcc and GND Configurations 
I Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outllne Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 


54ACT11010,74ACT11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCAS018A-D2957. JULY 1987-REVISED APRIL 1993 


54ACT11010... J PACKAGE 
74ACT11010 ... D OR N PACKAGE 
(TOP VIEW) 



54ACT11010... FK PACKAGE 
(TOP VIEW) 


These devices contain three independent 3-input 
NAN D gates . They_performjhe Boolean functions 
Y = A»B*C orY = A+ B + Cln positive logic. 

The 54ACT11010 is characterized for operation 
over the full military temperature range of -55°C 
to 125®C. The 74ACT11010 Is characterized for 
operation from - 40®C to 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

ABC 

X 

X 

X 

L 

L X X 

H 

X L X 

H 

XXL 

H 


logic symbolt 



1Y 


2Y 


3Y 


O O 

W > Z > CM 

' a ' CJLJLJO" ' 


3 2 1 20 19 


1C ]4 
IB ]5 
NC ]6 
1A ]7 

1Y ]8 14|1 

9 10 11 12 13 ^ 

I_nr-innm 

>-DOQ>- 
<'1 Z 2 Z « 

O CD 


18 [ 2C 
17[ 3A 
16[ NC 
isQsb 

3C 


NC - No internal connection 


logic diagram (positive logic) 



t This symbol Is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation it currant at of pubHeation data. 
Producta eonfomt to apacificationa par tha tanna of faxaa Inatrufflantt 
standard wan'anty. Production procaating doaa not nacaaaarily incfcida 
tasting of all patamatars. 
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54ACT11010,74ACT11010 

TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCAS018A-D2957. JULY 1987-REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq ....- 0.5 V to 6 V 

Input voltage range, Vj (see Note 1).~ 0.5 V to Wqq + 0.5 V 

Output voltage range, Vq (see Note 1) . .- 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcq) . .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ....± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . .± 50 mA 

Continuous current through Vqq or GND.± 100 mA 

Storage temperature range .“65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11010 

74ACT11010 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»C 

54ACT11010 

74ACT11010 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

IOH = -50|iA 


4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqI-I = - 50 mA^ 

IQIQII 


3.85 


•oh = “75 mA^ 

5.5 V 



3.85 

VOL 

IqL = 50 |iA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

IQ^II 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 •TiA^ 



1.65 


Iql = 75 mA^ 

5.5 V 



1.65 

i| 

V| = Vqq or GND 

5.5 V 

±0.1 

± 1 

±1 

liA 

•cc 

Vi = Vqc or GND, Iq = 0 

5.5 V 

4 

80 

40 

liA 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vqq 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V\=Vqq or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This Is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11010, 74ACT11010 
TRIPLE 3-INPUT POSITIVE-NAND GATES 


SCAS018A- D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25X 

54ACT11010 

74ACT11010 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

Y 

1.5 5.8 

8.2 

1.5 

9.3 

1.5 

8.9 

ns 

tPHL 


1.5 5.7 

7.4 

1.5 

8.7 

1.5 

8.2 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q. tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11011,74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 


* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vqc GND Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


D2957, JULY 1987 - REVISED APRIL 1993 


54AC11011 

...J PACKAGE 

74AC11011 ... 

D OR N PACKAGE 

(TOP VIEW) 

1A [ 1 

16 ] 1B 

1Y [ 2 

15] 1C 

2Y[ 3 

14]2A 

GND [ 4 

13 ] Vcc 

GND [ 5 

12 ] Vcc 

3Y[ 6 

11 ]2B 

3C [ 7 

10 ]2C 

3B [ 8 

9]3A 


description 

These devices contain three independent 3-input 
AND gates. They perf orm the Bo olean functions 
Y = A • B • CorY = A+ B + Cin positive logic. 

The 54AC11011 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11011 is characterized for 
operation from -40°C to 85°C. 


54AC11011 ... FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 

FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

ABC 

Y 

H H H 

H 

L X X 

L 

X L X 

L 

XXL 

L 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current at of publication date. 
Producte conform to tpecificatione per the terme of Texat Instrumente 
atandard wan-anty. Production procetting doet not necettarily include 
teeting of all parametert. 
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54AC11011,74AC11011 

TRIPLE 3-INPUT POSITIVE-AND GATES 


D2957, JULY 1987 - REVISED APRIL 1993 

logic symbolt 



1Y 


2Y 


3Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


logic diagram (positive logic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vcc . -O-S V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' .. ± 100 mA 

Storage temperature range .. -65®C to 150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 
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54AC11011,74AC11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 


D2957. JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 



54AC11011 

74AC11011 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

VCC'^-SV 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

IqH High-level output current 

Vcc = 3 V 

-4 

-4 

mA 

Vcc“45V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fail rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54AC11011 

74AC11011 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IqH = “ 50 pA 

3V 

2.9 

2.9 

2.9 

V 

||[QQ| 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = -4mA 

IQSII 

2.58 

2.4 

2.48 

•oh ="24 mA 

KSSI 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqH = - 50 mAt 



3.85 


Iqj.^ = -75 mAt 

5.5 V 



3.85 

VoL 

•OL = 50 pA 

IQJI 

0.1 

0.1 

0.1 

V 


0.1 

0.1 

0.1 

IQQQII 

0.1 

0.1 

0.1 

•OL = 12 mA 

HSfli 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

QIQI 



1.65 

J| 

V|=Vcc or GND 

5.5 V 

±0.1 


±1 

pA 

Ice 

V| = Vcc or GND. Iq = 0 

5.5 V 

4 

80 

40 

pA 

Ci 

V| = Vcc or GND 

IIQQI 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11011,74AC11011 

TRIPLE 3-INPUT POSITIVE-AND GATES 


D2957. JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25°C 

54AC11011 

74AC11011 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 6 

8.3 

1.5 

9.7 

1.5 

9.1 

ns 

tPHL 

T 

1.5 6 

8.2 

1.5 

9.6 

1.5 

9 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25“C 

54AC11011 

74AC11011 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 4 

5.9 

1.5 

6.9 

1.5 

6.5 


tPHL 

T 

1.5 4.5 

6.4 

1.5 

7.3 

1.5 

6.9 

ns 


operating characteristics, Vcc = 5 V, = 25^C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50pF, f=1MHz 

28 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. input puises are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, tf = 3 ns, tf = 3 ns, 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ • Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Wqq and GND Configurations 
I Minimize High-Speed Switching Noise 

* EPtC"^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These devices contain three independent 3-input 
AND gates. They perform the Boolean functions 
Y = A«B*C orY = A+ B + Cin positive logic. 

The 54ACT11011 is characterized for operation 
over the full military temperature range of - 55®C 
to 125°C. The 74ACT11011 Is characterized for 
operation from - 40®C to 85°C. 


FUNCTION TABLE 
(each gate) 


I INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

H 

H 

H 

L 

X 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 


iogic symbolt 



1Y 


2Y 


3Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the 0, J, and N packages. 


54ACT11011,74ACT11011 
TRIPLE 3-lNPUT POSITIVE-AND GATES 


SCAS02aA - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11011 ... J PACKAGE 
74ACT11011 ... D OR N PACKAGE 
(TOP VIEW) 



54ACT11011 ... FK PACKAGE 
(TOP VIEW) 

^ ^ 

< O O CD 
cQ > Z > CO 

" OUTZlLJa 


3 2 1 20 19 


1C ]4 
IB ]5 
NC ]6 
1A ]7 
1Y ]8 up 

9 10 11 12 13 ^ 

■nnnnn 

> D O Q > 
z z z « 

CD CD 


18[ 2C 
17[ 3A 
16[ NC 
isq 3B 
3C 


NC - No internal connection 


logic diagram (positive logic) 


1A_ 

IB- 

1C- 

2A- 

D—" 

^ -ty 

2B 

2C- 

3A- 

I J ^ 

3B 

3C- 

I J ^ 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is currant as of pubNcation data. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production procming does not necessarily include 
testing of ail parametsrs. 
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54ACT11011,74ACT11011 

TRIPLE 3-INPUT POSITIVE-AND GATES 


SCAS028A- D2957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . “0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc).. • .. . .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .^.± 50 mA 

Continuous current through Vcc .± 100 mA 

Storage temperature range .... .- 65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11011 

74ACT11011 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


electricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11011 

74ACT11011 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

VOH 

•oh = - 50 |iA 

4.5 V 

4.4 

4.4 

4.4 

1 

IQgQI 

5.4 

5.4 

5.4 

lOH = “ 24 mA 

4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

Vql 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

H 

ESSI 

0.1 

0.1 

0.1 

•OL = 24 mA 

K&EI 

0.36 

0.5 

0.44 

IQgQI 

0.36 

0.5 

0.44 

lOL = mA^ 

EBQI 


1.65 


lOL = 75 mA^ 

5.5 V 



1.65 

l| 

V| = Vcc or GNO 

ESI 

±0.1 

±1 

±1 

pA 

Ice 

V| = Vcc or GND, lo = 0 

E39i 

4 

80 

40 

pA 

Alcc§ 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

3.5 



PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11011,74ACT11011 
TRIPLE 3-INPUT POSITIVE-AND GATES 


SCAS028A-D2957. JULY 1987- REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and free-air temperature 
(unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25”C 

54ACT11011 

74ACT11011 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A, B, or C 

Y 

1.5 6.5 

8.6 

1.5 

10.2 

1.5 

9.6 

ns 

tPHL 


1.5 5.5 

7.9 

1.5 

9.2 

1.5 

8.7 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

28 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ • Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vqc GND Configurations 
I Minimize High-Speed Switching Noise 

I * EPIC^** (Enhanced-Performance Implanted 

CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity at 125X 

* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These Schmit-tigger devices contain six 
independentjnverters. They perform the Boolean 
function Y = A. Because of the Schmitt action they 
have different input threshold levels for positive¬ 
going (Vt+) and for negative-going (Vj_) signals. 

These circuits are temperature compensated and 
can be triggered from the slowest of input ramps 
and still give clean, jitter-free output signals and 
also have greater noise margin than conventional 
inverters. 

The 54AC11014 is characterized for operation 
over the full military temperature range of-55°C 
to 125°C. The 74AC11014 is characterized for 
operation from -40°C to 85®C. 


54AC11014,74AC11014 
HEX SCHMin-TRIGGER INVERTERS 

AUGUST 1989 - REVISED APRIL 1993 


54AC11014 ... J PACKAGE 

74AC11014 

... DW OR N PACKAGE 


(TOP VIEW) 

1Y[ 

u 

1 20 

]1A 

2Y[ 

2 19 

]2A 

3Y[ 

3 18 

]3A 

GND[ 

4 17 

]NC 

GNoi 

5 16 

] Vec 

GND[ 

6 15 

] Vec 

GND[ 

7 14 

]NC 

4Y[ 

8 13 

]4A 

5Yt 

9 12 

] 5A 

6Y[ 

10 11 

]6A 


54AC11014 ... FK PACKAGE 
(TOP VIEW) 
o o 

CQ o o oo 
W z > > z 
"LJLJ'LJLJLJ 


2A ]4 
1A ]5 
1Y ]6 
2Y ]7 
3Y ]8 


3 2 1 20 19 


9 10 11 12 13 
I, 11II II 11 I 
Q Q Q Q > 
Z Z Z Z 

o o o o 


18[ 4A 
17[ 5A 
16[ 6A 
15[ 6Y 
14[ 5Y 


NC - No internal connection 


FUNCTION TABLE 
(each Inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

L 

L 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of publication data. 
Productt conform to cpecificationt par the tarmt of Taxat Inttrumentt 
ttandard warranty. Production procatting doat not nacataaiHy include 
tatting of all paramatart. 
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54AC11014,74AC11014 

HEX SCHMin-TRIGGER INVERTERS 


AUGUST 1989 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 


1A 

2A 

3A 

4A 

5A 

6A 


19 

JT 

_ 

s_ L 


18 



3 

13 



8 

12 



9 

11 


_ 

10 


1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc)..±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc or GND. ±150 mA 

Storage temperature range.'....-65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 



54AC11014 

74AC11014 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|i_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

VCC = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 3V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 


0 100 

0 100 

ns/V 

Ta Operating free-air temperature 


-55 125 

-40 85 

-c 
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54AC11014,74AC11014 
HEX SCHMin-TRIGGER INVERTERS 

AUGUST 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 
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54AC11014,74AC11014 

HEX SCHMin-TRIGGER INVERTERS 


AUGUST 1989 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25»C 

54AC11014 

74AC11014 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tpLH 

A 

V 

1.1 3.6 

6.8 

1.1 


1.1 

7.1 

ns 

tPHL 

M 

Y 

1.5 4.1 

6.7 

1.5 

7.6 

1.5 

7.4 


operating characteristics, Vqq = 5 V, = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



Input 
(see Note B) 


Output 


Vcc 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11014 
HEX SCHMITT-TRIGGER INVERTER 


B _ SCAS142A - D3791, FEBRUARY 1991 - REVISED APRIL 1993 

I * Inputs Are TTL-Voltage Compatible 
I • Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vqc GND Configurations 
I Minimize High-Speed Switching Noise 

* EPIC^'* (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up immunity at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPS 

description 

The 74ACT1J014 is a Schmitt-trigger device that contains six independent inverters. It performs the Boolean 
function Y = A. Because of the Schmitt action, it has different input threshold levels for positive-going {Vj+) and 
negative-going (Vj_) signals. 

The 74ACT11014 Is temperature compensated and can be triggered from the slowest of input ramps and still 
give clean, jitter-free output signals. It also has a greater noise margin than conventional inverters. 

The 74ACT11014 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 


(each inverter) 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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74ACT11014 

HEX SCHMin-TRIGGER INVERTER 


SCAS142A- D3791, FEBRUARY 1991 - REVISED APRIL 1993 

absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ..—. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±150 mA 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 - 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

VlH 

High-level Input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

'OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

hb: 


NOTE 2: Unused or floating inputs must be held high or low. 
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74ACT11014 
HEX SCHMin-TRIGGER INVERTER 


SCAS142A- D3791, FEBRUARY 1991 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, = 25®C 
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74ACT11014 

HEX SCHMin-TRIGGER INVERTER 


SCAS142A-D3791. FEBRUARY 1991 -REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Flow-Through Architecture Optimizes 

■ PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EP/C™ (Enhanced-Performance Implanted 

CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These devices contain two independent 4-input 
NA ND gates. The y perform tlie Boolean functions 
Y = A*B*C*DorY = A+ B + C + Din positive 
logic. 

The 54AC11020 is characterized for operation 
over the full military temperature range of -55®C 
to 125°C. The 74AC11020 is characterized for 
operation from -40°C to 85°C. 


54AC11020,74AC11020 
DUAL 4-INPUT POSITIVE-NAND GATES 


D2957, MARCH 1987 - REVISED APRIL 1993 


54AC11020... J PACKAGE 
74AC11020... D OR N PACKAGE 
(TOP VIEW) 


1B[ 

1 

14 

]nc 

1A[ 

2 

13 

]1C 

1Yt 

3 

12 

]1D 

GND[ 

4 

11 

] Vcc 

2Y[ 

5 

10 

]2A 

2D[ 

6 

9 

]2B 

2C[ 

7 

8 

]NC 


54AC11020 ... FK PACKAGE 
(TOP VIEW) 

o 

TZTLJLJLJLir" 


O Q O 


NC 

NC 

1B 

NC 

1A 


3 2 1 20 19 


9 10 11 12 13 

.rnnrnoo 

>- Q O > Q 
'r- z z CM CM 
O 


18[ 2B 
17[ NC 
16[ 

15[ 

14C 


NC 

NC 

2C 


NC - No internal connection 


FUNCTION TABLE 


(each gate) 


1 INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 
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54AC11020,74AC11020 

DUAL 4-INPUT POSITIVE-NAND GATES 


D2957, MARCH 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 

1A 
IB 
1C 
ID 

2A 
2B 
2C 
2D 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)4: 


Supply voltage range, Vqc . ...-0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc -i- 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqc) . ^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND... ±100 mA 

Storage temperature range . —. -65®C to 150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
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54AC11020,74AC11020 
DUAL 4-INPUT POSITIVE-NAND GATES 

_D2957, MARCH 1987-REVISED MARCH 1990 


recommended operating conditions 




Vcc Supply voltage 

V|H High-level input voltage 

Vcc = 3V 

Vcc = 4.5 V 

Vcc = 5-5 V 

V|L, Low-level input voltage 

Vcc = 3V 

Vcc ~ ^ 

Vcc = 5.5 V 

V| Input voltage 

Vo Output voltage 

— 

•oh High-level output current 

Vcc = 3V 

Vcc = 4.5 V 

Vcc = 5.5 V 

Iql Low-level output current 

Vcc = 3V 

Vcc = 4.5 V 

Vcc = 5.5 V 

1 At/Av Input transition rise or fall rate 

Operating free-air temperature 


54AC11020 

74AC11020 


MIN NOM MAX 

MIN NOM MAX 

3 5 5.5 

3 5 5.5 


2.1 

2.1 


3.15 

3.15 

3.85 

3.85 




eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11020,74AC11020 

DUAL 4-INPUT POSITIVE-NAND GATES 


D2957, MARCH 1987-REVISEDAPRIL1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11020 

74AC11020 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 6.4 

8.6 

1.5 

10 

1.5 

9.4 

ns 

tPHL 

T 

1.5 6.4 

9.2 

1.5 

10.7 

1.5 

10.1 


switching characteristics over recommended operating free-air temperature range, 
Vcc s 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11020 

74AC11020 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

Y 

1.5 4.3 

8.1 

1.5 

7 

1.5 



tPHL 


1.5 4.4 

7.8 

1.5 

7.7 

1.5 

mn 

ns 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

C|_ = 50 pF, f = 1 MHz 

19 

pF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output _ 
Under Test ~ 


Cl = 50pF ^ 
(see Note A) 


Input 
(see Note B) 


50% 




\ 50% 

|S— 


Vcc 

ov 


500 Q 


Output 




50% Vcc 


tPLH 

I/—VoH 

-50% Vcc 
VoL 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


NOTES: A. C^. includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 d, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11020, 74ACT11020 
DUAL 4-INPUT POSITIVE-NAND GATES 


I * Inputs Are TTL-Voltage Compatible 
I • Flow-Through Architecture to Optimize 
I PCB Layout 

I • Center-Pin V^c and GND Configurations to 
I Minimize High-Speed Switching Noise 

* EPic^ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options inciude Piastic 
Smaii-Outiine Packages, Ceramic Chip 
Carriers, and Standard Piastic and Ceramic 
300-mii DiPs 

description 

These devices contain two independent 4-input 
NA ND gates. They perform the Boolean functions 
Y = A*B*C*D orY = A + B + C + Dln positive logic. 

The 54ACT11020 Is characterized for operation 
over the full military temperature range of - 
to 125®C. The 74ACT11020 Is characterized for 
operation from - 40®C to 85®C. 

FUNCTION TABLE 
(each gate) 


1 INPUTS 

OUTPUT 

A 

B 

c 

D 

Y 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 


logic symbolt 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


SCASOI6A - D2957, JUNE 1987 - REVISED APRIL 1993 


54ACT11020 

...J PACKAGE 

74ACT11020... 

D OR N PACKAGE 

(TOP VIEW) 

1B[ 1 

Z 

o 

1A[ 2 

13] 1C 

1Y[ 3 

12] ID 

GNO[ 4 

11 jvcc 

2Y[ 5 

10 ]2A 

2D[ 6 

9 ]2B 

2C[ 7 

8 ]NC 


54ACT11020 ... FK PACKAGE 
(TOP VIEW) 



NC - No internal connection 


logic diagram (positive logic) 
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54ACT11020,74ACT11020 

DUAL 4-INPUT POSITIVE-NAND GATES 


SCAS016A- 02957, JUNE 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, S/qq . .- 0.5 V to 6 V 

Input voltage range, V| (see Note 1).i.. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) — .± 50 mA 

Continuous current through Vcc or GND ..± 100 mA 

Storage temperature range .-65‘'C to 150''C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11020 

74ACT11020 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11020 

74ACT11020 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

vqh 

IOH=-50|iA 

4.5 V 

4.4 

4.4 

4.4 

1 


5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mA* 

5.5 V 


3.85 


Iqh = -• 75 mA* 




3.85 

VOL 

Iql = 50 jiA 

BgQI 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

KEDI 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

Iql = 50 mA* 

5.5 V 


1.65 


Iql = 75 mA* 

ESSil 



1.65 

l| 

V|=VccorGND 

EEQI 

±0.1 

±1 

±1 

}iA 

Ice 

V|=VccorGND. Io = 0 

5.5 V 

4 

80 

40 

IW 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcco«'GND 

5V 

3.5 



PF 


f Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11020,74ACT11020 
DUAL 4-INPUT POSITIVE-NAND GATES 


SCAS016A-D2957. JUNE 1987-REVISEDAPRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and free-air temperature 
(uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25“C 

54ACT11020 

74ACT11020 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 5.6 

8.5 

1.5 

9.5 

1.5 

9.1 


tPHL 

T 

1.5 6.1 

8.4 

1.5 

9.8 

1.5 

9.2 

ns 


operating characteristics, Vcc = 5 V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT iNFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s, 10 MHz, Zq =: 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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I_ 

■ * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EP/C^“ (Enhanced-Performance Implanted 

CMOS) l-^im Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Piastic and Ceramic 
300-mii DIPS 

description 

These devices contain two independent 4-input 
AND gates. They perfo rm the Boolean functions 
Y = A*B*C*DorY = A + B + C + Din positive 
logic. 

The 54AC11021 Is characterized for operation 
over the full military temperature range of-55°C 
to 125°C. The 74AC11021 Is characterized for 
operation from -40®C to 85°C. 


54AC11021,74AC11021 
DUAL 4-INPUT POSITIVE-AND GATES 


D2957. JULY 1987 - REVISED APRIL 1993 


54AC11021 ... J PACKAGE 
74AC11021 ... D OR N PACKAGE 
(TOP VIEW) 



54AC11021 ... FK PACKAGE 
(TOP VIEW) 




NC ]4 
NC Is 
1B ]6 
NC ]7 
1A ]8 


TJIULZILJLJ 
3 2 1 20 19 


9 10 11 12 13 
rnrnr-irnm 

>- Q O ^ Q 
-- z Z t'l W 

a 


18[ 2B 
17[ NC 
16[ NC 
15[ NC 
14[ 2C 


NC - No interna! connection 


FUNCTION TABLE 


(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 
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54AC11021,74AC11021 

DUAL 4-INPUT POSITIVE-AND GATES 


D2957. JULY 1987 - REVISED APRIL 1993 

logic symbolt 


1A 

IB 

1C 

ID 

2A 

2B 

2C 

2D 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . *50 mA 

Continuous current through Vcc o*' . ± 100 mA 

Storage temperature range..... -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11021,74AC11021 
DUAL 4-INPUT POSITIVE-AND GATES 


D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 



54AC11021 

74AC11021 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

VjL Low-level input voltage 

VCC-3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

O 

o 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc == 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fail rate 

0 10 

0 10 

ns/V 

Operating free-air temperature 

-55 125 

-40 85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11021 

74AC11021 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = - 50 pA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 4 mA 

HEB 

2.58 

2.4 

2.48 

•oh ==-24 mA 

BBBI 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh =-50 mAt 

IQQQI 


3.85 


•oh = -75 mAt 

5.5 V 



3.85 

VoL 

•OL = 50 pA 


0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

IgIQI 

0.1 

0.1 

0.1 

•OL= '•2 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

EEDi 

0.36 

0.5 

0.44 

•OL = 50 mAt 

ESI 


1.65 


Iql = 75 mAt 




1.65 

«l 

V|=Vcc orGND 

ESI 

±0.1 

wamBi 

±1 

pA 

icc 

V| = Vcc or GND. Iq = 0 

5.5 V 

4 

80 

40 

pA 

Ci 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11021,74AC11021 

DUAL 4-INPUT POSITIVE-AND GATES 


D2957. JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11021 

74AC11021 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 8.2 

11.4 

1.5 

13.9 

1.5 

13 

ns 

tpHL 

T 

1.5 6.4 

8.7 

1.5 

9.9 

1.5 

9.3 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11021 

74AC11021 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

Y 

1.5 5.6 

7.8 

1.5 

9.4 

1.5 

8.8 

ns 

tPHL 


1.5 4.6 

6.5 

1.5 

7.4 

1.5 

6.9 


operating characteristics, Vcc = 3 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL=:50pF, f=1MHz 

38 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11021, 74ACT11021 
DUAL 4-INPUT POSITIVE-AND GATES 


r * Inputs Are TTL-Voltage Compatible 
* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Wcc Configurations 

Minimize High-Speed Switching Noise 

• £piQ^ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity at 125*^0 
* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These devices contain two independent 4-Input 
AND gates. They p erform tjie IBo olean functions 
Y= A«B«C*DorY= A + B + C + D In positive logic. 

The 54ACT11021 is characterized for operation 
over the full military temperature range of “55®C 
to 125®C. The 74ACT11021 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


I INPUTS 

OUTPUT 

Y 

A 

B 

c 

D 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 


iogic symbolt 


1A 

2 

IB 

1 

1C 

13 

ID 

12 

2A ■ 

10 

2B ■ 

9 

2C . 

7 

2D . 

6 


3 


5 


1Y 


2Y 


SCAS012B - D2957, JULY 1978 - REVISED APRIL 1993 


54ACT11021 ... J PACKAGE 
74ACT11021 ... D OR N PACKAGE 
(TOP VIEW) 


1B[ 

1 

^1 

1A[ 

2 

13' 

1Y[ 

3 

12] 

GNDt 

4 

11] 

2Y( 

5 

10] 

2D[ 

6 

9] 

2C[ 

7 

8] 


NC 

1C 

ID 

Vcc 

2A 

2B 

NC 


64ACT11021 ... FK PACKAGE 
(TOP VIEW) 


NC ]4 
NC ]5 
IB ]6 
NC ]7 
1A ]8 


" TZ r OOOLJ 
3 2 1 20 19 


9 10 11 12 13 

rnrnraoo 


15[ 


18[ 2B 
17[ NC 
lep NC 
NC 
2C 


>■ Q 

z 

o 


o > Q 

z CM CM 


NC - No internal connection 


logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information ia currant aa of publication data. Producta 
conform to apacificationa par tfia tarma of Taxaa Inatrumanta atandard 
warranty. Production procaaaing doaa not nacaaaariiy include taating of ail 
paramatara. 
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54ACT11021,74ACT11021 

DUAL 4-INPUT POSITIVE-AND GATES 


SCAS012B - D2957, JULY 1978 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq ... .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vcc 01 'GND..±100 mA 

Storage temperature range.. - 65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 
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54ACT11021, 74ACT11021 
DUAL 4-INPUT POSITIVE-AND GATES 


SCAS012B - D2957. JULY 1978 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54ACT11021 

74ACT11021 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = --50jiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

BSB 

3.94 

3.7 

3.8 

ESDI 

4.94 

4.7 

4.8 

lOH = “ 50 mA+ 

5.5 V 


3.85 


Iqh = 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 [lA 

lom 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

QIQII 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

Vj=Vcc orGND 

5.5 V 

±0.1 

±1 

±1 

mA 

icc 

Vj = Vqq or GND, Iq = 0 

5.5 V 

4 

80 

40 

|iA 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=:Vcc orGND 

5V 

3.5 



pF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or N/qc 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25‘>C I 

1 54ACT11021 1 

1 74ACT11021 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 6.7 

8.8 

1.5 

10.4 

1.5 

9.8 


tPHL 

T 

1.5 5.4 

8.3 

1.5 

9.5 

1.5 

8.9 
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54ACT11021,74ACT11021 

DUAL 4-INPUT POSITIVE-AND GATES 


SCAS012B - D2957. JULY 1978 ^ REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. input pulses are supplied by generators having the foilowing characteristics: PRR s 10 MHz, Zq - 50 Q, tf = 3 ns, tf =: 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I * Flow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Vqc GND Configurations 
I Minimize High-Speed Switching Noise 
I • EPIC (Enhanced-Performance Implanted 

CMOS) 1-^im Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These devices contain three independent 3-input 
NO R gates. The y perfonn the Boolean functions 
Y = A + B + CorY = A«B«Cin positive logic. 

The 54AC11027 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11027 is characterized for 
operation from -40°C to 85®C. 

FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

A 

B 

C 

Y 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

L 

L 

L 

H 


54AC11027,74AC11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


02957, JULY 1987-REVISED APRIL 1993 

54AC11027 ... J PACKAGE 
74AC11027... D OR N PACKAGE 
(TOP VIEW) 



54AC11027 ... FK PACKAGE 
(TOP VIEW) 





o 

O 

2 

O 

o 

> 

CQ 

CM 


1C 

/n 

nn 

3 

nr 

2 

O 

1 

nr 

20 

LJ 

19 r 


]4 





18C 

2C 

1B 

]5 





17C 

3A 

NC 

]6 





16C 

NC 

1A 

]7 





15[ 

3B 

1Y 

]8 





14[ 

3C 


_I 

9 

10 

n 

11 

Q 

12 

a. 

13 

n 




>- 

Q 

O 

Q 

>■ 




C\J 

2 

2 

2 

CO 





O 


CD 




NO - No internal connection 


logic symbolt logic diagram (positive logic) 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information It currant at of publication data. 
Productt confonn to tpacificationt par tha tarnit of Taxat Instrumantt 
ttandard warranty. Production procatting doat not nacattarily includa 
tatting of ail paramatart. 
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54AC11027,74AC11027 

TRIPLE 3-INPUT POSITIVE-NOR GATES 


D2957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqo . .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . =*=20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±100 mA 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 





54AC110Z7 

74AC11027 





MIN 

NOM MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 


3 

5 5.5 

3 

5 5.5 

V 



Vcc = 3V 

2.1 

2.1 

■■ 

V|H 

High-level Input voltage 

Vcc = 4.5 V 

3.15 

3.15 




Vcc = 5.5 V 

3.85 

3.85 

■1 



Vcc = 3V 

0.9 

0.9 

mm 

V|L 

Low-level input voltage 

Vcc = 4-5 V 

1.35 

1.35 




Vcc = 5.5 V 

1.65 

1.65 

■1 

V| 

input voltage 


0 

Vcc 


Vcc 

V 

Vo 

Output voltage 



Vcc 

0 

Vcc 

V 



VcC = 3V 

-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc = 3V 

12 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 



10 

0 

10 

ns/V 

ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 
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54AC11027, 74AC11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


D2957, JULY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11027 

74AC11027 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = - 50 pA 

KDI 

2.9 

2.9 

2.9 

V 

IQQQI 

4.4 

4.4 

4.4 

£|Q[| 

5.4 

5.4 

5.4 

Iqh =-4 mA 


2.58 

2.4 

2.48 

•oh = - 24 mA 

bsdi 

3.94 

3.7 

3.8 

ESSI 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

[QQI 


3.85 


•oh * “75 mAt 




3.85 

VoL 

IOL = 50pA 


0.1 

0.1 

0.1 

V 

ISIQI 

0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

•OL= mA 

moil 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

IqL = 50 mAt 



1.65 


IqL = 75 mAt 




1.65 

l| 

V| = Vcc or GND 


±0.1 

±1 

±1 

pA 

Ice 

V|=VccorGND, lo = 0 

5.5 V 

4 

80 

40 

pA 

C| 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25X I 

1 54AC11027 1 

1 74AC11027 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 6.3 

9.8 

1.5 

11.7 

1.5 

10.9 

ns 

tPHL 

T 

1.5 7.6 

10.9 

1.5 

12.9 

1.5 

12 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25°c 

54AC11027 

74AC11027 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 4.3 

6.8 

1.5 

8.1 

1.5 

D 

ns 

tPHL 

T 

1.5 4.5 

7.5 

1.5 

8.9 

1.5 

8.1 


operating characteristics, Vcc = ^ V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance per gate 

CL = 50 pF. f = MHz 

24 

pF 
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54AC11027,74AC11027 

TRIPLE 3-INPUT POSITIVE-NOR GATES 

D2957. JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 

• EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 

• Package Options Include Plastic 
Smaii-Outiine Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These devices contain three independent 3-input 
NO R gates. T hey perform the Boolean functions 
Y = A+ B + CorY= A*B*C in positive logic. 

The 54ACT11027 Is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The 74ACT11027 Is characterized for 
operation from -40°Cto85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

X 

X 

L 

X 

H 

X 

L 

X 

X 

H 

L 

L 

L 

L 

H 


iogic symboit 



1Y 


2Y 


54ACT11027, 74ACT11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCAS020A- D2957. JULY 1987 - REVISED APRIL 1993 


54ACT11027 ... J PACKAGE 
74ACT11027... D OR N PACKAGE 
(TOP VIEW) 


1A[ 

1 

^1 

1Y[ 

2 

15] 

2Y[ 

3 

14] 

GND[ 

4 

13] 

gnd[ 

5 

12] 

3Y[ 

6 

11] 

3Ct 

7 

10] 

3B[ 

8 

9 ] 


1B 

1C 

2A 

Vcc 

Vcc 

2B 

2C 

3A 


54ACT11027... FK PACKAGE 
(TOP VIEW) 

o o 
< O O O CQ 

W > Z > CM 



>r-0TZ100LJ— 1 


1C 

1 3 

]4 

2 1 20 19 r 
18[ 

2C 

IB 

]5 

17[ 

3A 

NC 

]6 

16C 

NC 

1A 

]7 

isC 

3B 

1Y 

]8 14[ 

9 10 11 12 13 

.oo,rif7in 

3C 


Q O Q 

z z z 
O 0 


NC - No internal connection 


iogic diagram (positive logic) 


1A 

IB 

1C 


2A 

2B 

2C 


3A 

3B 

3C 




1Y 


2Y 


3Y 


t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current a* of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11027,74ACT11027 

TRIPLE 3-lNPUT POSITIVE-NOR GATES 


SCAS020A- D2957, JULY 1987 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noteci)t 


Supply voltage range, Vcc . . -0.5 V to 6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vcc + V 

Input clamp current, I|k (Vj < 0 or V| > Vcc)..± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .... ± 50 mA 

Continuous current through Vcc or GND ..± 1 00 mA 

Storage temperature range . - 65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11027 

74ACT11027 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 



eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘’C 

54ACT11027 

74ACT11027 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VqH 

IOH^-SOiaA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

IQ32I 

4.94 

4.7 

4.8 

IqH = - 50 mA+ 

ESI 


3.85 


Iqh = - 75 mAf 

5.5 V 



3.85 

Vql 

IOL = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

IqL = 50 mAf 



1.65 


lOL = 75 mAf 

5.5 V 



1.65 

ll 

V| = Vcc or GND 

IQIQI 

±0.1 

±1 

±1 

pA 

Ice 

V| = Vcc or GND, Iq = 0 

EEl 

4 

80 

40 

pA 

Alcc§ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

BSE 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


, TfeXAS ^ 

Instkuments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-80 



















































































































54ACT11027, 74ACT11027 
TRIPLE 3-INPUT POSITIVE-NOR GATES 


SCAS020A- D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

tPLH 

Any 

tPHL 



MIN 

1.5 

1.5 


Ta = 25°C 
TYP 

5 


6 


54ACT11027 74ACT11027 

-niiz- unit 


MAX MIN MAX MIN MAX | 

9.2 1.5 10.6 

-1 ns 


1.5 10.1 


8.6 1.5 10 1.5 


operating characteristics, Vcc = 5 V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11030, 74AC11030 
8-INPUT POSITIVE-NAND GATES 


■ * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EP/C^“ (Enhanced-Performance impianted 

CMOS) 1-^m Process 

• 500-mA Typicai Latch-Up Immunity 
at 125X 

* Package Options inciude Piastic 
Smail-Outiine Packages, Ceramic Chip 
Carriers, and Standard Piastic and Ceramic 
300-mil DIPS 

description 

These devices contain a single 8-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y = A • B • C_* p_* Ej F_* G^H or 
Y=A+B+C+D+E+F+G+H 

The 54AC11030 is characterized for operation 
over the full military temperature range of -55°C 
to 125°C. The 74AC11030 is characterized for 
operation from -40®C to 85®C. 


D2957, JUNE 1987 - REVISED APRIL 1993 


54AC11030 

...J PACKAGE 

74AC11030... 

. D OR N PACKAGE 


(TOP VIEW) 

c[ 

1 

14 

]D 

B[ 

2 

13 

]E 

A[ 

3 

12 

]F 

GND[ 

4 

11 

]Vcc 

Y[ 

5 

10 

]nc 

NC[ 

6 

9 

]G 

NC[ 

7 

8 

]H 


54AC11030 ... FK PACKAGE 
(TOP VIEW) 

O 8 O 
HI u_ z > z 


D ]4 
NC ]5 
C ] 6 
NC ]7 
B ]8 


“nrcTOTZJO” 

3 2 1 20 19 


9 10 11 12 13 
rnnr-imm 

< Q o >- o 
z z z 
o 


18[ G 
17[ NC 
16[ H 
15[ NC 
14C NC 


FUNCTION TABLE 


INPUTS 

OUTPUT 

A THRU H 

Y 

All inputs H 

L 

One or more inputs L 

H 


NC - No internal connection 


logic symbolt 


logic diagram (positive logic) 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information Is currant as of publication data. 
Products conform to specifications par the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ali parameters. 
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54AC11030,74AC11030 
8-INPUT POSITIVE-NAND GATES 


D2957, JUNE 1987-REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .. 

Input voltage range, V| (see Note 1) . 

Output voltage range, Vq (see Note 1) . 

Input clamp current, Ijk (V| < 0 or V| > Vqc) ... 
Output clamp current, Iqk (Vo < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) ■ 

Continuous current through Vqc or GND. 

Storage temperature range . 


.-0.5Vto6V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

. ±20 m A 

. ±50 m A 

. ±50 mA 

. ±100 mA 

.... -65"Cto150"C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 



54AC11030 

74AC11030 

UNIT 

MiN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

■ 

Vcc = 4-5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level input voltage 

VcC = 3V 

0.9 

0.9 

■ 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

VcC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Tj\ Operating free-air temperature 

-55 125 

-40 85 

■a 
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54AC11030,74AC11030 
8-INPUT POSITIVE-NAND GATES 

D2957. JUNE 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11030 

74AC11030 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50mA 


2.9 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IqH mA 

3V 

2.58 

2.4 

2.48 

Iqh =-24 mA 

ESI 

3.94 

3.7 

3.8 

ESI 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


Iqh = -75 mAt 




3.85 

VOL 

lOL = 50 pA 

■a 

0.1 

0.1 

0.1 

V 

IQQQII 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

IOL= 12 mA 

IQ9 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

lEfl 

0.36 

0.5 

0.44 

Iql = 50 mAt 

EEDI 


1.65 


lOL = 75 mAt 

IBDI 



1.65 

l| 

V| = Vcc or GND 

EEQI 

±0.1 

±1 

±1 

|iA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

4 

80 

40 

mA 

Ci 

V| = Vcc or GND 

moil 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25°c 

1 54AC11030 1 

1 74AC11030 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any 

V 

1.5 6.9 

9.1 

1.5 

10.6 

1.5 

9.9 

ns 

tPHL 

Y 

1.5 6.4 

8.8 

1.5 

10.6 

1.5 

9.8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25°C 

1 54AC11030 1 

74AC11030 1 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 1 

MIN 

MAX 


IPLH 

Any 

V 

1.5 4.8 

■a 

1.5 

D 

1.5 


ns 

tPHL 

Y 

1.5 4.8 

6.7 

1.5 

8 

1.5 

7.4 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL = 50pF, f = 1MHz 

42 

pF 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-85 



































































































































54AC11030,74AC11030 
8-INPUT POSITIVE-NAND GATES 


D2957, JUNE 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O. tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11030,74ACT11030 
8-INPUT POSITIVE-NAND GATES 


* Inputs Are TTL-Voltage Compatible 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C^** (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPS 


D2957. MARCH 1987 - REVISED APRIL 1993 


54ACT11030 

...J PACKAGE 

74ACT11030... 

D OR N PACKAGE 

(TOP VIEW) 

C[ 1 

14 ] D 

B[ 2 

13 ] E 

A[ 3 

12 ]F 

GND[ 4 

11 ]Vcc 

Y[ 5 

10 ]NC 

NC[ 6 

9 ] G 

NC[ 7 

8 ]H 


54ACT11030... FK PACKAGE 
(TOP VIEW) 


description 

These devices contain a single 8-input NAND gate 
and perform the following Boolean functions in 
positive logic: 

Y = A • B • Ej or 

Y=A+B+C+D+E+F+G+H 

The 54ACT11030 Is characterized for operation 
over the full military temperature range of-55®C 
to 125®C. The 74ACT11030 Is characterized for 
operation from -40®C to 85®C. 



FUNCTION TABLE 


NC - No internal connection 


INPUTS 

A THRUM 

OUTPUT 

Y 

All inputs H 

One or more Inputs L 

L 

H 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSi/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the 0, J, and N packages. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It currant at of jwbHcatlon data. 
Productt conform to apccificationt par tht ttrmt of Taxat Inttrumtntt 
ttarxlard warranty. Production procming dott not ntctatarily Inckid# 
tatting of ail paramatart. 
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54ACT11030,74ACT11030 
8-INPUT POSITIVE-NAND GATES 


D2957. MARCH 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . . -0.5 V to 6 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . . . ±50 mA 

Continuous current through Vcc oi’GND .. ±100 mA 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 
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54ACT11030, 74ACT11030 
8-INPUT POSITIVE-NAND GATES 


D2957. MARCH 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54ACT11030 

74ACT11030 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = - 50 pA 

4.5 V 

4.4 

4.4 

4.4 

1 


5.4 

5.4 

5.4 

•oh = ”24 mA 

ED3i 

3.94 

3.7 

3.8 

lEQQII 

4.94 

4.7 

4.8 

Iqj.^ = - 50 mAt 

ESDI 


3.85 


Iqh = “75 mAt 




3.85 

VOL 

IOL = 50pA 

IQQQI 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

IqL = 50 mAt 

5.5V 


1.65 


I 0 L = 75 mAt 




1.65 

l| 

V|=Vcc or GND 

5.5V 

±0.1 

■HBI 

±1 

mA 

Ice 

Vi=VccorGND, lo = 0 

QgQH 

4 

80 

40 

mA 

AlcC^ 

One input at 3.4 V, 

Other inputs at Vcc or 

5.5 V 

0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This Is the increase In supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25X 

1 54ACT11030 1 

1 74ACT11030 1 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A f Hn 1 M 

V 

1.5 5.4 

8.1 

1.5 

8.8 

1.5 

8.5 

tPHL 

M inru n 

T 

1.5 5.9 

7.8 

1.5 

9.3 

1.5 

8.7 


UNIT 


operating characteristics, Vcc = 5 V, = 25°C 
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54ACT11030,74ACT11030 
8-INPUT POSITIVE-NAND GATES 


D2957, MARCH 1987-REVISEDAPRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. C[. includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR aj 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-^0 





■ * Flow-Through Architecture Optimizes 

■ PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
1 • EP/C"“ (Enhanced-Performance Implanted 

CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at125X 

* Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPS 

description 

These devices contain four independent 2-input 
OR gates. They perfor m the Boolean functions 
Y = A+ BorY = A*B in positive logic. 

The 54AC11032 is characterized for operation 
over the full military temperature range of 
to 125®C. The 74AC11032 is characterized for 
operation from -40®C to 85®C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUT 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 


54AC11032,74AC11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


P2957, JULY 1987 - REVISED APRIL 1993 


54AC11032 ... J PACKAGE 
74AC11032 ... D, DB OR N PACKAGE 
(TOP VIEW) 



54AC11032 ... FK PACKAGE 
(TOP VIEW) 


o o 

OD OO 0< 
CM > Z > O 



>:QOQ>- 

Z Z Z w 

CD CD 


NC - No internal connection 


iogic symbolt 


iogic diagram (positive logic) 



1Y 


2Y 


3Y 


4Y 


1A 

IB 

2A 

2B 

3A 

3B 

4A 

4B 


f This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


16 


15 


14 


11 


10 


O 

t> 

T> 

I> 


1Y 


2Y 


3Y 

4Y 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la currant as of publication data. 
Products confonn to spacificationa par tha tanns of Taxaa Instrumanta 
standard warranty. Production procaaaing doaa not naeaaaarily includa 
tasting of all parimatara. 
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54AC11032,74AC11032 

QUADRUPLE 2-INPUT POSITIVE-OR GATES 


D2957. JULY 1987-REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0*5 V 

Input clamp current, Iik (V| < 0 or Vj > Vcc) . ^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) • .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. .. ±50 mA 

Continuous current through Vcc or GND. ± 100 mA 

Storage temperature range.... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 





54AC11032 

74AC11032 





MIN 

NOM MAX 

MIN NOM 

MAX 


Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 

null 

V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

n 



Vcc = 5.5 V 

3.85 

3.85 

WM 



Vcc = 3V 

0.9 

0.9 

■■ 

V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

1.35 




Vcc = 5.5 V 

1.65 

1.65 

■1 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


>OH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




ycc = 3v 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

"C 
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54AC11032,74AC11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


D2957, JULY 1987- REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11032 

74AC11032 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

•oh = - 50 pA 

3V 

2.9 

2.9 

2.9 

V 

IIQQQII 

4.4 

4.4 

4.4 

1 5.5V 1 

5.4 

5.4 

5.4 

•oh = - 4 mA 

IKQi 

2.58 

2.4 

2.48 

•oh = “24 mA 

KSDI 

3.94 

3.7 

3.8 

logon 

4.94 

4.7 

4.8 

•oh - - 50 mAt 

E9SI 


3.85 


•oh = “75 mAt 

EED 



3.85 

VoL 

•OL = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4,5 V 

0.1 

0.1 

0.1 

lonm 

0.1 

0.1 

0.1 

•OL = 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

I^QI 

0.36 

0.5 

0.44 

•OL = 50 mAt 

I^QI 


1.65 


lOL = 75 mAt 

5.5 V 



1.65 

‘I 

Vi = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

pA 

Cj 

V| = Vcc or GND 

moQi 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11032 

74AC11032 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Aor B 

V 

1.5 6.3 

8.7 

1.5 

10.7 

1.5 

9.7 

ns 

tPHL 

T 

1.5 5.4 

7.4 

1.5 

8.5 

1.5 

8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25‘’C 

54AC11032 I 

1 74AC11032 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 1 

MIN 

MAX 

*PLH 

AorB 

V 

1.5 4.3 

6.2 

1.5 

■a 

1.5 

6.7 

ns 

*PHL 

T 

1.5 3.8 

5.5 

1.5 

6.3 

1.5 

5.9 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

24 

pF 
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54AC11032,74AC11032 

QUADRUPLE 2-INPUT POSITIVE-OR GATES 

D2957. JULY 1987 ~ REVISED APRIL 1993__ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tr 3 ns, tf ^ 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ * Flow-Through Architecture to Optimize 

I PCB Layout 

I • Center-Pin Vcc and GND Configurations to 

I Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) l-fim Process 

• 500-mA Typical Latch-Up Immunity at 125''C 

• Package Options Include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These devices contain four independent 2-input 
OR gates. They perform the Boolean functions 
Y= A+BorY = A*Bin positive logic. 

The 54ACT11032 is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The 74ACT11032 Is characterized for 
operation from - 40®C to 85^C. 


FUNCTION TABLE 
(each gate) 


I INPUTS 

OUTPUT 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 


iogic symboit 



54ACT11032, 74ACT11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCAS008B - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11032... J PACKAGE 
74ACT11032... D, DB, N, OR PW PACKAGE 
(TOP VIEW) 


1A 

1Y 

2Y 

GND 

GND 

3Y 

4Y 

4B 


1 

T7^ 

16 

]18 

[ 2 

15 

]2A 

3 

14 

]2B 

4 

13 

] Vcc 

5 

12 

]Vcc 

[ 6 

11 

]3A 

[ 7 

10 

]38 

[ 8 

9 

]4A 


54ACT11032 ... FK PACKAGE 

(TOP VIEW) 

o o 
m o o o < 

T T irjaao 

3 2 1 20 19 


2A ]4 
18 ]5 
NC ]6 
1A ]7 
1Y ]8 


9 10 11 ia 13 
1 - 11 - 11 - 11 - 11-1 

>QOQ>- 
Z 2 Z « 

o a 


15[ 


18[ 38 
17[ 4A 
ISQ NC 
48 
4Y 


NC - No internal connection 


logic diagram (positive iogic) 

::=D—' 

3A- ^ 

)- 3Y 

3B__^ 

::=r>-« 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant aa of publication data. 
Producta conform to apacificationa par tha tarma of Taxaa Inatrumanta 
aUndard warranty. Production proeaaaing doaa not nacaaaarily includa 
taating of ail paramatara. 
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54ACT11032,74ACT11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCAS008B ^ D2957, JULY 1987 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... . “0.5 V to 6V 

Input voltage range, V| (see Note 1)... -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) —.... -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc)...± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ± 50 rnA 

Continuous output current, Iq (Vq = 0 to Vcc) ....± 50 mA 

Continuous current through Vcc . ...± 100 mA 

Storage temperature range ...-65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 




54ACT11032 

74ACT11032 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

mm 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level Input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

»c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11032 

74ACT11032 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50iiA 

IQ^QI 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

IOH=-24mA 

IQ^QII 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mA^ 

5.5 V 


3.85 


Iqh = - 75 mA^ 

5.5 V 



3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

V 

IQgQI 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 

5.5 V 


1.65 


Iql = 75 mA* 

5.5 V 



1.65 

l| 

V| = Vqq or GND 

5.5 V 

±0.1 

±1 

±1 

HA 

•cc 

V| = Vcc O'” GND. Iq = 0 

5.5 V 

4 

80 

40 

liA 

Alcc§ 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the Increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 
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54ACT11032,74ACT11032 
QUADRUPLE 2-INPUT POSITIVE-OR GATES 


SCAS008B - D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and free-air temperature 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = asx 

54ACT11032 

74ACT11032 | 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

V 

1.5 6.2 

8.1 

1.5 

9.6 

1.5 

9 

ns 

tPHL 

Y 

1.5 4.9 

7.4 

1.5 

8.4 

1.5 

8 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp<j Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

29 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • Flow-Through Architecture Optimizes 

■ PCB Layout 

I * Center-Pin Wqq and GND Configurations 

I Minimize High-Speed Switching Noise 

I • (Enhanced-Performance Implanted 

CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPS 

description 

These devices contain six independent 
noninverters. They perform the Boolean function 
Y= A. 

The 54AC11034 is characterized for operation 
over the full military temperature range of-55®C 
to 125®C. The 74AC11034 is characterized for 
operation from -40®C to 85®C. 


FUNCTION TABLE 
(each inverter) 


INPUT 

OUTPUT 

A 

Y 

H 

H 

L 

L 


54AC11034,74AC11034 
HEX NONINVERTERS 


D2957. FEBRUARY 1988 - REVISED APRIL 1993 


54AC11034 ... J PACKAGE 
74AC11034 ... DW OR N PACKAGE 
(TOP VIEW) 


1Y 

[ 

1 


2Y 

[ 

2 

19] 

3Y 

[ 

3 

18] 

GND 

[ 

4 

17] 

GND 

[ 

5 

16] 

GND 

[ 

6 

15] 

GND 

[ 

7 

14] 

4Y 

[ 

8 

13] 

5Y 

[ 

9 

12] 

6Y 

[ 

10 

11] 


Vcc 


5A 

6A 


54AC11034 ... FK PACKAGE 
(TOP VIEW) 


2A 

1A 

1Y 

2Y 

3Y 


]4 

]5 

]6 

]7 

]8 


o o 

< O o oo 
S z > > z 
X-JLJLJLJLJ 
3 2 1 20 19 


9 10 11 12 13 

aggaa 


18[ 

17[ 

16[ 

15[ 


4A 

5A 

6A 

6Y 

5Y 


Q Q Q Q > 

Z Z Z Z 

(3 (D (3 (D 


NC - No internal connection 


logic symbolt 


logic diagram (positive logic) 


1A 

2A 

3A 

4A 

5A 

6A 


20 

1 

1 

19 

2 


18 


3 


13 


8 


12 


9 


11 


10 






1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 


1A 


2A 


3A 


4A 


5A 


6A 



1Y 


2Y 


3Y 


4Y 


5Y 


6Y 


EPIC is a trademark of Texas instruments Incorporated. 


PRODUCTION DATA Mormatlon It current as of publication data. 
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standard warranty. Production proofing doss not nacassaiHy inchida 
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54AC11034,74AC11034 
HEX NONINVERTERS 


D2957, FEBRUARY 1988 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... ■ •— “0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iok(Vo< 0 or Vo> Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ± 100 mA 

Storage temperature range.. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 





54AC11034 

74AC11034 





MIN 

NOM MAX 

MIN 

NOM MAX 


Vcc 

Supply voltage 


3 

5 5.5 

3 

5 5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vqc = 4.5 V 

3.15 

3.15 




Vqc = 5.5 V 

3.85 

3.85 

■1 



Vcc = 3V 

0.9 

0.9 


V|L 

Low-level Input voltage 

Vqc = 4.5 V 

1.35 

1.35 

Di 



Vqc = 5.5 V 

1.65 

1.65 

■i 

V| 

Input voltage 



Vqc 

0 

Vcc 

V 

Vo 

Output voltage 



Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


IQH 

High-level output current 

Vqc = 4.5 V 

-24 

■■■■Kl 

mA 



Vcc = 5.S V 

-24 

-24 




Vcc = 3V 

12 

12 


•OL 

Low-level output current 

Vqc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 
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54AC11034, 74AC11034 
HEX NONINVERTERS 


D2957. FEBRUARY 1988 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA^asx 

54AC11034 

74AC11034 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = - 50 pA 

IIQJII 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = -4mA 

3V 

2.58 

2.4 

2.48 

lOH = -24 mA 

|[£Q| 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IqH = - 50 mAt 

5.5 V 


3.85 


IqH = “75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL= ‘•2 mA 

109 

0.36 

0.5 

0.44 

Iql = 24 mA 

1 4.5V 1 

0.36 

0.5 

0.44 

10^21 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5V 1 


1.65 


Iql = 75 mAt 

EBDI 



1.65 

l| 

V| = Vcc or GND 

ESI 

±0.1 

±1 

±1 

pA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

pA 

Ci 

V|=Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25X 

1 54AC11034 

1 74AC11034 1 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1.5 5.7 

9.1 

1.5 

10.7 

1.5 

10.1 

ns 

tPHL 

M 

T 

1.5 5.5 

8.3 

1.5 

9.9 

1.5 

9.2 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25°C 

54AC11034 1 

1 74AC11034 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

V 

1.5 4 

6.3 

1.5 

7.4 

1.5 

6.9 

ns 

*PHL 

M 

Y 

1.5 4 

6.2 

1.5 

■a 

1.5 

6.8 
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54AC11034,74AC11034 
HEX NONINVERTERS 


D2957, FEBRUARY 1988 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


50% 




50% 


vcc 

ov 


tPLHH4- 


Output 




50% Vcc 


•tpHL 

- Vqh 
50% Vcc 
VOL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR ^ 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL»Voltage Compatible 

■ • Flow-Through Architecture Optimizes 

I PCB Layout 

I • Center-Pin V^c and GND Configurations 

I Minimize High-Speed Switching Noise 

• EP/C™ (Enhanced-Performance implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DiPs 


54ACT11034,74ACT11034 
HEX NONINVERTERS 


SCAS035A - D2957, FEBRUARY 1988 - REVISED APRIL 1993 


54ACT11034 ... J PACKAGE 
74ACT11034 ... DW OR N PACKAGE 
(TOP VIEW) 


1Y[ 

1 

20 ] 

2Y[ 

2 

19! 

3Y[ 

3 

18: 

GND[ 

4 

17] 

GND[ 

5 

16] 

GND[ 

6 

15] 

GND[ 

7 

14] 

4Y[ 

8 

13] 

4Y[ 

9 

ia] 

6Y[ 

10 

11] 


1A 

2A 

3A 

NC 

Vcc 

Vcc 

NC 

4A 

5A 

6A 


description 

These devices contain six independent 
noninverters. They perform the Boolean function 
Y= A. 

The 54ACT11034 is characterized for operation 
over the full military temperature range of-55®C 
to 125®C. The 74ACT11034 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUT 

OUTPUT 

A 

Y 

H 

H 

L 

L 


54ACT11034 ... FK PACKAGE 
(TOP VIEW) 


<o B8o 

m -Z^S-Z 


2A ]4 
1A ]5 


1Y 


LJLJLJLJLJ 


3 2 1 20 19 


]6 
2Y ]7 
3Y ]8 


9 10 11 12 13 

nrinrn~i 


IsC 4A 
17[ 

16[ 

15[ 


Q Q Q Q 
Z 2 Z Z 
CD O O O 


5A 

6A 

6Y 

5Y 


NC - No internal connection 


logic symbolt 


1A 

2A 

3A 

4A 

5A 

6A 


20 

1 

1 

19 

2 


18 

3 


13 

8 


12 

9 


11 


10 





1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J, and N packages. 


logic diagram (positive) 



1Y 

2Y 

3Y 

4Y 

5Y 

6Y 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current at of publication date. 
Products confonn to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 
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54ACT11034,74ACT11034 
HEX NONINVERTERS 


SCAS035A- 02957, FEBRUARY 1988 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1).. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vqq) ...± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ...± 50 mA 

Continuous current through Vqq or GND....± 150 mA 

Storage temperature range .“65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 




54ACT11034 

74ACT11034 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

VlH 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

-24 

mA 

>OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11034 

74ACT11034 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50jiA 

4.5 V 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

|q|..| = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

1qI_I = - 50 mA^ 

5.5 V 


3.85 


IqH = — 75 mA^ 




3.85 

VOL 

Iql = 50 jiA 

4.5 V 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

ESOi 

0.36 

0.5 

0.44 

IQIQI 

0.36 

0.5 

0.44 

Iql = 50 mA^ 

5.5 V 


1.65 


Iql = 75 mA^ 

ESDI 



1.65 

l| 

V| = Vqc or GND 

lEQI 

±0.1 

±1 

±1 

pA 

•cc 

V| = Vqc or GND. Iq = 0 

5.5 V 

4 

80 

40 

VA 

Alcc§ 

One input at 3.4 V, 

Other Inputs at GND or Vqc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vqc or GND 

[IgQI 

3.5 



PF 


♦ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11034,74ACT11034 
HEX NONINVERTERS 


SCAS035A- D2957, FEBRUARY 1988 ~ REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voltage and free-air temperature 
(unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25‘‘C 

54ACT11034 

74ACT11034 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Any 

V 

1.5 6.1 

8.9 

1.5 

10.5 

1.5 

9.9 

ns 

tPHL 

T 

1.5 5.2 

8 

1.5 

9.6 

1.5 

8.9 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF. f = 1 MHz 

29 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Teat 


CL = 50pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11074,74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

D2957, DECEMBER 1986 - REVISED APRIL 1993 


■ * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vqc and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EPIC’'* (Enhanced-Performance Implanted 

CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Smail-Outllne Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPS 

description 

These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear input sets or resets the outputs 
regardless of the levels of the other inputs. When 
Preset and Clear are inactive (high), data at the D 
input that meets the setup time requirements are 
transferred to the outputs on the low-to-high 
transition of the clock pulse. Clock triggering 
occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the 
hold time Interval, data at the D input may be 
changed without affecting the levels at the 
outputs. 


54AC11074 ... J PACKAGE 
74AC11074 ... D, N, OR PW PACKAGE 
(TOP VIEW) 



1CLK 

ip_ 

1CLR 

Ycc_ 

2CLR 

2D 

2CLK 


54AC11074 ... FK PACKAGE 
(TOP VIEW) 


olo O olo 
T- T- Z > CVJ 



lO Q O O O 

T- Z Z CM CVi 

o 


NC - No internal connection 


The 54AC11074 Is characterized for operation 
over the full military temperature range of -55®C 
to 125®C. The 74AC11074 is characterized for 
operation from -40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUTS 

1^ 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

Ht 

Ht 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


t This configuration is nonstabie; that is, it will not persist when 


either Preset or Clear returns to its inactive (high level). 


logic symbol^ 

1CLK 
ID 
ICLR 

2 ^ 

2CLK 
2D 
2CLR 

^This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA InfoniMtioii to cuitmiI m of jwbHeatioii date. 
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54AC11074,74AC11074 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957, DECEMBER 1986- REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .... -0.5 V to Vqc + 0.5 V 

Input clamp current, Iik (V| < 0 or Vj > Vcc) .. • • *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vcc o*' ... ± 100 mA 

Storage temperature range... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings’ may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 


recommended operating conditions 
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54AC11074,74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

D2957. DECEMBER 1986- REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

VOH 

IOH = “50mA 

ioh=-^^a 

Iqh = “24mA 


IqH * *“ 50 mAt 

IqI^ = —75 mAt 

VOL 

IOL = 50pA 

•OL= l^mA 

Iql = 24 mA 


Iql = 50 mAt 

I 0 L = 75 mAt 

«l 

V| = Vec Of gnd 

Ice 

V| = Vcc Of GND, Iq = 0 

C| 

V| = Vqq or GND 


Ta * 25*0 

54AC11074 

74AC11074 

MIN TYP MAX 

MIN MAX 

MIN MAX 






t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

timing requirements, Vqc = 3.3 V ± 0.3 V (see Figure 1) 


Ta = 25X 54AC11074 



MIN MAX MIN MAX MIN MAX 


tsu Setup time, before CLKf 


th Hold time, after CLKf 


PRE or CLR low 


CLK low or CLK high 


Data high or low 


PRE or CLR inactive 



timing requirements, Vqq = 5 V ± 0.5 V (see Figure 1) 
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54AC11074,74AC11074 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957, DECEMBER 1986-REVISED APRIL 1993__ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

=s25“C 


1 54AC11074 

1 74AC11074 1 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 1 

^max 



100 

125 


1 

1 I 

tPLH 

^orCLR 

Q or Q 

1.5 

5.8 

9.3 

1.5 

10.5 

1.5 

10 

tPHL 

1.5 

6.5 

11.4 

1.5 

12.9 

1.5 

12.2 

tPLH 

CLK 

Q or Q 

1.5 

7.7 

10.5 

1.5 

12.1 

1.5 

11.3 

tPHL 

1.5 

7.3 

9.7 

1.5 

11.3 

1.5 

10.6 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


FROM 

(INPUT) 


TO 

(OUTPUT) 


Ta = 2S^C 


MIN TYP MAX 


54AC11074 


MIN MAX 


74AC11074 


MIN MAX 


125 


150 


125 


125 


tPLH 


tPHL 


PRE or CLR 


Qor Q 


1.5 


4.2 


6.6 


1.5 


7.5 


1.5 


7.1 


1.5 


4.7 


8.2 


1.5 


9.6 


1.5 


tPLH 


tPHL 


CLK 


QorQ 


1.5 


5.4 


7.5 


1.5 


8.7 


1.5 


8.2 


1.5 


6.9 


1.5 


1.5 


7.5 
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54AC11074,74AC11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D2957. DECEMBER 1986-REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



^so% Ny 

vcc 


k- 

—th 

0 V 


—♦! 

1 

_ j 

Vcc 

ov 


V 50% 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tPHL 


50% 


^^ 


/ 





tPHL 

--cl-VOH 

50%Vcc 

1 VOL 

1^-*PLH 




50%Vcc 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns, 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11074, 74ACT11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

SCAS046 - D2957, DECEMBER 1986 - REVISED APRIL 1993 


r * Inputs Are TTL-Voltage Compatible 
* Flow-Through Architecture to Optimize 
PCB Layout 

* Center-Pin Vqc snd GND Configurations to 
Minimize High-Speed Switching Noise 
• i^piQ^ (Enhanced-Performance Implanted 
CMOS) 1-(Am Process 
• 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These devices contain two independent D-type 
positive-edge-triggered flip-flops. A low level at 
the Preset or Clear Input sets or resets the outputs 
regardless of the levels of the other Inputs. When 
Preset and Clear are Inactive (high), data at the D 
input meeting the setup time requirements are 
transferred to the outputs on the low-to-high 
transition of the clock pulse. Clock triggering 
occurs at a voltage level and Is not directly related 
to the rise time of the clock pulse. Following the 
hold time interval, data at the D input may be 
changed without affecting the levels at the 
outputs. 

The 54ACT11074 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74ACT11074 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUTS 1 

PRE 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

Ht 

Ht 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qo 

Qo 


t This configuration is nonstable; that is, it will not persist when 


either Preset or Clear returns to its Inactive (high level). 


54ACT11074 ... J PACKAGE 
74ACT11074 ... D OR N PACKAGE 
(TOP VIEW) 



1CLK 

ip_ 

1CLR 

Vcc 

2CLR 

2D 

2CLK 


54ACT11074 ... FK PACKAGE 
(TOP VIEW) 



NC ~ No internal connection 


logic symbol^ 



f This symbol is In accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments incorporated. 


PRODUCTION DATA Information it currant at of publication date. 
Producta conform to tpccificationt par tha tarma of Taxat inttrumanta 
atandard warranty. Production procatting doaa not nacattarily Includa 
tatting of all paramatara. 
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54ACT11074, 74ACT11074 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

SCAS046 - D2957, DECEMBER 1986 - REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ...... -0.5 V to 6 V 

Input voltage range, Vj (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc)....± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ...± 50 mA 

Continuous current through Vcc or GND.± 100 mA 

Storage temperature range. - 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 




54ACT11074 

74ACT11074 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°c 

54ACT11074 

74ACT11074 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = “50jiA 

4.5 V 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

'oh = - 24 mA 

KEQi 

3.94 

3.7 

3.8 

ESSI 

4.94 

4.7 

4.8 

Iqj^ = — 50 mA^ 

5.5 V 


3.85 


IqH = - 75 mA^ 

IQQQI 



3.85 

VOL 

lOL = 50 jiA 

4.5 V 

0.1 

0.1 

0.1 

1 

IQ^QII 

0.1 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAf 

I^QII 


1.65 


lOL = 75 mA* 

5.5 V 



1.65 

'1 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

±1 

jiA 

'cc 

V| = Vcc or GND, Iq = 0 

IQgQI 

4 

80 

40 

nA 

AlcC§ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11074,74ACT11074 
DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_SCAS046 - D2957, DECEMBER 1986 - REVISED APRIL 1993 


timing requirements over recommended ranges of supply voltage and free-air temperature (unless 
otherwise noted) (see Figure 1) 




54ACT11074 

74ACT11074 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 100 

0 100 

0 100 

MHz 

tyv Pulse duration 

PRE or CLRIow 

5 

5 

5 

ns 

CLK low or CLK high 

5 

5 

5 

tsu Setup time before CLKf 

Data high or low 

4.5 

4.5 

4.5 

ns 

PRE or CLR inactive 

2 

2 

2 

th Hold time after CLKf | 

0 

0 

0 

ns 


switching characteristics over recommended ranges of supply voltage and free-air temperature 
(unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25‘’C 


1 54ACT11074 | 

1 74ACT11074 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 1 

1 MIN 

MAX 


^max 



100 

125 


1 1 

1 ^00 1 

MHz 

tPLH 

PPEorCLR 

Q or Q 

1.5 

5.7 

8.9 

1.5 

10.1 

1.5 

9.6 

ns 

tPHL 

1.5 

6.6 

11.3 

1.5 

13.3 

1.5 

12.5 

tPLH 

CLK 

Q or Q 

1.5 

6 

8.5 

1.5 

10 

1.5 

9.4 

ns 

tPHL 

1.5 

5.7 

8 

1.5 

9.4 

1.5 

8.8 
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54ACT11074,74ACT11074 

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

SCAS046 - D2957. DECEMBER 1986 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


5V ^1.5 V 


tPLH 




3V 

OV 




50% Vcc 

I 


k -►[- tpHL 

"T . . . -VOH 


50% Vcc 
VoL 


tPHL-4«- 1 \ 1^—♦[-tPLH 

1/—— VoH 
• 50% Vcc f 50% Vcc 

-^-VoL 




VOLTAGE WAVEFORMS 


NOTES; A. C|_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11086 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


■ • Flow-Through Architecture Optimizes 

■ PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I • EP/C™ (Enhanced-Performance Implanted 

CMOS) l-M^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mii DiPs 


D3375, NOVEMBER 1989- REVISED APRIL 1993 


D OR N PACKAGE 
(TOP VIEW) 


1A[ 

1 16 

]1B 

1Y[ 

2 

15 

] 2A 

2Y [ 

3 

14 

]2B 

GND [ 

4 

13 

] Vcc 

GND [ 

5 

12 

] Vcc 

3Y [ 

6 

11 

] 3A 

4Y[ 

7 

10 

] 3B 

4B [ 

8 

9 

]4A 


description 

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions 
Y = A 0 B = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other Input will be 
reproduced In true form at the output. If one of the Inputs is high, the signal on the other Input will be reproduced 
inverted at the output. 

The 74AC11086 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

L 

L 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 


iogic symboit 


logic diagram (positive logic) 


1 


1A 


=1 


16 

2 





15 



2A 



14 


3 

2B 



11 



3A 


6 

10 


3B 



9 



4A 




8 


7 

4B 








1A 

1Y 

IB 

2Y 

2A 


2B 

3Y 

3A 


3B 

4Y 

4A 


4B 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



1Y 


2Y 


3Y 

4Y 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information It currant at of publication date. 
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Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1993, Texas Instruments Incorporated 


2-117 




74AC11086 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


D3375. NOVEMBER 1989- REVISED APRIL 1993 


exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 




These are five equivalent exclusive-OR symbols valid for an ’HC86 gate in positive logic; negation may be shown at 
any two ports. 

LOGIC-IDENTITY ELEMENT EVEN-PARITY ELEMENT ODD-PARITY ELEMENT 



The output is active (high) 
if all inputs stand at the 
same logic level (I.e., 
A=B). 


The output is active (high) 
if an even number of 
inputs (i.e., 0 or 2) are 
active (high). 


The output is active (high) 
if an odd number of inputs 
(i.e., only 1 of the 2) are 
active (high). 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -O-S V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) • . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc 01 'GND. ± 100 mA 

Storage temperature range . -65‘’C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 
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74AC11086 

QUADRUPLE 2-INPUT EXCLUSiVE-OR GATE 

_D3375, NOVEMBER 1989-REVISED APRIL 1993 


recommended operating conditions 


I_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 

■■■ 

V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

D 



|2Q3Q|§QQ||||[[|||| 

3.85 

■1 



Vcc = 3V 

0.9 

■■ 

VlL 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■1 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


«OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

»c 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

HSSI 

2.9 

2.9 

V 

IQQQI 

4.4 

4.4 

ES3i 

5.4 

5.4 

Iqh =-4mA 

3V 

2.58 

2.48 

IOH = -24mA 

4.5 V 

3.94 

3.8 

IQQII 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 pA 

3V 

0.1 

0.1 

V 

BSSI 

0.1 

0.1 

I^Di 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 



1.65 

l| 

V| = Vcc or GND 

IBDI 

±0.1 

±1 

pA 

Icc 

V| = Vcc or GND, Io = 0 

I 5.5V I 

4 

40 

pA 

Ci 

V|=Vcc or GND 


3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11086 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


D3375. NOVEMBER 1989- REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25‘’C 

MIN MAX 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 


tPLH 

AorB 

V 

1.5 5.6 

9.4 

1.5 

10.6 

ns 

tPHL 

T 

1.5 5.1 

7.4 

1.5 

8.2 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25‘>C 





(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 




tPLH 

Aor B 

Y 

1.5 3.8 

6.8 

1.5 

mn 

ns 

tPHL 

T 

1.5 3.8 

6.2 

1.5 

6.8 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11086 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


SCAS091 - D3990. NOVEMBER 1989 - REVISED APRIL 1993 


• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqc GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Inciude Piastic 
Smail-Outiine Packages and Standard 
Plastic 300-mil DIPS 

description 

This device contains four independent 2-input exclusive-OR gates. They perform the Boolean functions 
Y = A © B = AB + AB in positive logic. 

A common application is as a true/complement element. If one of the inputs is low, the other input will be 
reproduced In true form at the output. If one of the Inputs is high, the signal on the other input will be reproduced 
inverted at the output. 

The 74ACT11086 is characterized for operation from - 40°C to 85°C. 


D OR N PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


INPUTS 

OUTPUT 

A B 

Y 

L L 

L 

L H 

H 

H L 

H 

H H 

L 


logic symbolt *^9*^ diagram (positive logic) 



t This symbol is in accordance with ANSI/iEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information l» current as of publication date. 

Products conform to specifications per tiie terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT11086 

QUADRUPLE 2-INPUT EXCLUSIVE-OR GATE 


SCAS091 - D3990, NOVEMBER 1989 - REVISED APRIL 1993 

exclusive-OR logic 

An exclusive-OR gate has many applications, some of which can be represented better by alternative logic symbols. 

EXCLUSIVE-OR 

^ I 

These are five equivalent exclusive-OR symbols valid for an 'HC86 gate in positive logic; negation may be shown 
at any two ports. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) — 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vqq) . 

Continuous current through Vqq or GND. 

Storage temperature range .. 


. -0.5Vto7V 

-0.5 V to Vqq + 0.5 V 
-0.5 V to Vqq + 0.5 V 

.±20 mA 

.±50 mA 

.±50 mA 

.± 100 mA 

.-65‘^Cto150‘^C 


f Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 


r 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

lOH 

High-level output current 

-24 

mA 

»OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 


10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

mm 
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74ACT11086 

QUADRUPLE 2-INPUT EXCLUSIVE OR GATE 


SCAS091 - D3990, NOVEMBER 1989- REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh =-50tiA 

4.5 V 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

|qI_I = — 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

IqH = - 75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 jiA 

10331 

0.1 

0.1 

1 

I^EDI 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

IQQI 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

i| 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 


icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

40 

liA 

Alec* 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

WBM 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25°C 





(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 




tPLH 

Aor B 

Y 

1.5 5.1 

8.7 

1.5 

9.6 

ns 

tPHL 


1.5 5.1 

8 

1.5 

9 


operating characteristics, Vqq = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

26 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50pF 
(see Note A) 



LOAD CIRCUIT 



NOTES; A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR a: 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11109,74AC11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D2957, MARCH 1987-REVISEDAPRIL 1993 


Flow-Through Architecture Optimizes 
PCB Layout 

Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 
EPIC^'* (Enhanced-Performance Implanted 
CMOS) l-M^m Process 
500-mA Typical Latch-Up Immunity 
at 125X 

ESD Protection Exceeds 2000 V, 

MIL STD-883C Method 3015 
Package Options Include Plastic 
Small-Outllne Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mll DIPS 


54AC11109 ... J PACKAGE 
74AC11109... D OR N PACKAGE 
(TOP VIEW) 



54AC11109... FK PACKAGE 
(TOP VIEW) 


description 

These devices contain two independent J-K 
positive-edg e-trig gered flip- flops. A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other inputs. When preset and clear are inactive 
(high), dataattheJ and K inputs meeting the setup 
time requirements are transferred to the outputs 
on the positive-going edge of the clock pulse. 
Clock triggering occurs at a voltage level and is not 
directly related to the rise time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can 
perform as toggle flip-flops by grounding K and 
tying J high. They also can perform as D-type 
flip-flops by tying the J and K inputs together. 



2J 

2K 

NC 

2 CLK 

2PRE 


lO Q OlO O 

't- 2 2 CM CVJ 

(D 

NC - No internal connection 



2 1 20 19 


9 10 11 12 13 

jgjziizijriiri 


18[ 

17C 

leC 

15[ 


The 54AC11109 is characterized for operation over the full military temperature range of -55®C to 125®C. The 
74AC11109 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 

OUTPUTS 


CLR 

CLK 

J 

k 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

Toggle 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


t This c onfigu ra tion is nonstable; that is, it will not persist when 
either PRE or CLR returns to its inactive (high) level. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Productt conform to tpecificationt per the terma of Texat Instrumentt 
ttandard warranty. Production procetting doet not necettarily include 
letting of ail parametert. 
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54AC111J9,74AC11109 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957. MARCH 1987 -- REVISED APRIL 1993 _ 


logic symbolt 



1Q 

IQ 

2Q 

2Q 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq-f 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqq) .. ±20 mA 

Output clamp current, Iqk O^o < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ... ±50 mA 

Continuous current through Vqq or GND... ± 100 mA 

Storage temperature range . -65°C to 150®C 


f Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11109,74AC11109 
DUAL J-K POSmVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D2957, MARCH 1987 - REVISED APRIL 1993 


recommended operating conditions 





1 54AC11109 I 

1 74AC11109 1 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 5 

5.5 

3 5 

5.5 

V 



> 

CO 

II 

O 

2.1 

2.1 


VlH 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 

■i 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

1.35 

D 



Vcc = 5.5 V 

1.65 

1.65 

WM 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc = 3V 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/AV 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11109 

74AC11109 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50mA 

3V 

2.9 

2.9 

2.9 

1 

4.5 V 

4,4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH = -4mA 

3V 

2.58 

2.4 

2.48 

•oh = ""24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iq^ = - 50 mAt 

5.5 V 


3.85 


IqH = -75 mAt 

5.5 V 



3.85. 

VOL 

Iql = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

IQgQII 

0.1 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.5 

0.44 

•OL = 24 mA 

1031 

0.36 

0.5 

0.44 

EB3I 

0.36 

0.5 

0.44 

•OL = 50 mAt 

1031 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

•l 

V| = Vcc Of 

5.5 V 

±0.1 

±1 

±1 

mA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

pA 

Ci 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11109,74AC11109 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957. MARCH 1987 - REVISED APRIL 1993_ 


timing requirements, Vqq = 3.3 V ± 0.3 V (see Figure 1) 



Ta = 25°C 

54AC11109 

74AC11109 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 70 

0 70 

0 70 

MHz 

Pulse duration 

^or^low 

5 

5 

5 

ns 

CLK low or CLK high 

7.2 

7.2 

7.2 

tsu Setup time before CLKf 

Data high or low 

5.5 

5.5 

5.5 

ns 

PRE or CLR inactive 

2.5 

2.5 

2.5 

th Hold time after CLKf | 

0 

0 

0 

ns 


timing requirements, V^c = 5 V ± 0.5 V (see Figure 1) 



Ta = 25°C 

54AC11109 

74AC11109 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock C*ock frequency 

0 100 

0 100 

0 100 

MHz 

tyy Pulse duration 

PRE or CLR low 

4 

4 

4 

ns 

CLK low or CLK high 

5 

5 

5 

tsu Setup time, before CLKf 

Data high or low 

4.5 

4.5 

2.5 

ns 

PRE or CLR inactive 

2 

2 

2 

1 th Hold time, after CLKf 1 

0 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54AC11109 

74AC11109 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


^max 



70 

100 


70 

70 

MHz 

tPLH 

P^ or CLR 

Q or Q 

1.5 

6.5 

9 

1.5 

10.5 

1.5 

9.9 

ns 

tPHL 

1.5 

8 

12.6 

1.5 

14.4 

1.5 

13.7 

tPLH 

CLK 

Q or Q 

1.5 

8 

11.4 

1.5 

13.5 

1.5 

12.7 

ns 

tPHL 

1.5 

7.5 

10.5 

1.5 

12.7 

1.5 

11.8 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54AC11109 1 

1 74AC11109 1 


•/%lwlCSi 1 Cr« 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 1 

1 MIN 

MAX 1 


^max 



100 

125 


100 1 

1 1 

MHz 

tPLH 

^or^ 

Q or Q 

1.5 

4.5 

6.5 

1.5 

7.6 

1.5 

7.1 

ns 

tPHL 

1.5 

5 

8.6 

1.5 

10.2 

1.5 

9.6 

•PLH 

CLK 

Q or Q 

1.5 

5.5 

7.9 

1.5 

9.4 

1.5 

8.8 

ns 

tPHL 

1.5 

5 


1.5 

8.6 

1.5 

8.1 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

32 

pF 
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54AC11109,74AC11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D2957, MARCH 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


M- ty* -►! 


Cl. > SO pF 
(see Note A) 




JE. 


Vcc 

ov 


LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


50% 

y\ 


^su 


—^th 


Data Input 




Vcc 

ov 

Vcc 

ov 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


^ 50% ^50% 


Vcc 

ov 


^PLH-U -pj 


-►[” tpHL 


y -'—- 

/ 50% Vcc \ 50% \ 


I -Vqh 

Vcc 

VoL 


tpHL-^ 


Out-of-Phase 

Output 


-»i 

"^1^50% Vcc 


w—*i- 


tPLH 


I/- - Vqh 

/ 50% Vcc 
--VoL 


VOLTAGE WAVEFORMS 


NOTES: A. C^ includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 D, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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Inputs Are TTL-Voltage Compatible 
Flow-Through Architecture Optimizes 


54ACT11109,74ACT11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

D2957. FEBRUARY 1987 - REVISED APRIL 1993 


54ACT11109 ... J PACKAGE 
74ACT11109 ... D OR N PACKAGE 
(TOP VIEW) 


* Center-Pin Vqq and GND Configurations 

ipre[ 


J— 

16 

Minimize High-Speed Switching Noise 

iqC 

2 

15 

* EPIC^** (Enhanced-Performance Impianted 

1Q[ 

3 

14 

CMOS) 1-pm Process 

gnd[ 

4 

13 

* 500-mA Typicai Latch-Up Immunity 

2Qi 

5 

12 

at 125X 

2Qt 

6 

11 

* Package Options Include Plastic 

2PRE [ 

\7 

10 

Small-Outline Packages, Ceramic Chip 

2CLK [ 

8 

9 


Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 


description 


54ACT11109 ... FK PACKAGE 
(TOP VIEW) 

“5 o Si p p 

T- T- Z > 'CJ 


These devices contain two independent J-K -old o d|d 

positive-edge -trigg ered flip-f lops. A low level at — 

t he pr eset (1PRE or 2PRE) or clear (1CLR or - _ 3 2 i 20 19 ^ 

2CLR) Input sets or resets the outputs r egard less 1K j 4 2J 

of the levels of the other inputs. When P^E and ^ 

CLR are inactive (high), data at the J and K inputs ® 16 [ NC 

meeting the setup time requirements are ^Pf(E ]? i5[ 2 CLK 

transferred to the outputs on the positive-going ^^ 910111213 "^^ 

edge of the clock pulse. Clock triggering occurs at r-ir-inrnr-i 

a voltage level and is not directly related to the rise I o q o | o o 

time of the clock pulse. Followng the hold-time ^ ^ ^ 

interval, data at the J and K inputs may be k. . x . 

u -I -XU X x£ X- XU I I X XU NC - No internal connection 

changed without affecting the levels at the 

outputs. These versatile flip-fli^s can perform as 

toggle flip-flops by grounding K and tying J high. 

They also can perform as D-type flip-flops if J and 

K are tied together. 

The 54ACT11109 Is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74ACT11109 is characterized for operation from -40°C to 85°C. 


lO Q o |0 o 

't- Z Z cm CsI 

o 


- No internal connection 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUTS 1 


CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

f 

L 

L 

L 

H 

H 

H 

t 

H 

L 

Toggle 

H 

H 

f 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H ’ 

L 

H 

H 

L 

X 

X 

Qo 

So 


f This c onfigu ra tion is nonstable; that is, it will not persist when 
either PRE or CLR returns to the inactive (high) level. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11109,74ACT11109 

DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957, FEBRUARY 1987 - REVISED APRIL 1993__ 


logic symbolt 



1Q 

IQ 

2Q 

2Q 


t This symbol is In accordance with ANSI/IEEE Std 91 -1984 and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq ..*.. -0.5 V to 6 V 

Input voltage range, V| (see Note 1) . .. -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vcc + V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) .. *20 mA 

Output clamp current, Iok(Vo< 0 01 'Vo> Vcc) —;... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vqq or GND. ± 100 mA 

Storage temperature range ... -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device rellablUty. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 


recommended operating conditions 




54ACT11109 

74ACT11109 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

v 

V|H 

High-level Input voltage 

2 

2 

v 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

»c 
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54ACT11109,74ACT11109 
DUAL J-K POSITIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D2957, FEBRUARY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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54ACT11109,74ACT11109 

DUAL J-K POSmVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D2957, FEBRUARY 1987 - REVISED APRIL 1993_^_ 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

Cl = 50pF, f = 1MHz 

31 

PF 


PARAMETER MEASUREMENT INFORMATiON 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11112,74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

D3334. JUNE 1989 - REVISED APRIL 1993 


* Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC ™ (Enhanced-Performance Implanted 
CMOS) 1-!xm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

• ESD Protection Exceeds 2000 V, 
MiLSTD-883C Method 3015 

* Package Options include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Piastic and Ceramic 
300-mii DIPS 

description 


54AC11112 ... J PACKAGE 
74AC11112 ... D OR N PACKAGE 
(TOP VIEW) 


1PRE[ 

1 

TT^ 

16 

]1J 

iQ[ 

2 

15 

]1K 

1 Q[ 

3 

14 

] 1CLK 

GND[ 

4 

13 

] 1CLR 

2 Q[ 

5 

12 

] Vcc 

2Q[ 

6 

11 

]2CLR 

2PRE[ 

7 

10 

]2CLK 

2J[ 

8 

9 

]2K 

54AC11112. 

..FK PACKAGE 


(TOP VIEW) 
^ |CC olCC 

d d o 

Z > (N 


These devices contain two independent J-K 
negative-ed ge-tri ggered flip -flops . A low level at 
the preset (PRE) or clear (CLR) inputs sets or 
resets the outputs regardless of the levels of the 
other Inputs. When preset and clear are inactive 
(high), data at the J and K inputs meeting the setup 
time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse. 
Clock triggering occurs at a voltage level and is not 
directly related to the fall time of the clock pulse. 
Following the hold time interval, data at the J and 
K inputs may be changed without affecting the 
levels at the outputs. These versatile flip-flops can 
perform as toggle flip-flops by tying J and K high. 


2CLK 

2K 

NC 

2J 

2PRE 


lO 9 O lO a 

■»“ 2 Z cvj c\j 
O 

NC - No internal connection 


1K 

3 2 1 20 19 p 
]4 leC 

1J 

]5 

17C 

NC 

]6 

16[ 

1PRE 

]7 

15C 

1Q 


uC 

10 11 12 13 


rnnoon 


The 54AC1 111 2 is characterized for operation over the full military temperature range of -55®C to 125®C. The 
74AC11112 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each gate) 


1 INPUTS 1 

OUTPUTS 


CiJR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

i 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

1 

H 

H 

Toggle 

H 

H 

H 

X 

X 

Qo 

Qo 


t This configuration is nonstable; that Is, it will not persist 
when either PRE or CLR returns to its Inactive (high) level. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la current aa of publication date. 
Producta conform to apecificationa per the terma of Texaa instrumenta 
atandard wan-anty. Production proceaaing doea not neceaaarily include 
teating of all parametera. 
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54AC11112,74AC11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D3334, JUNE 1989 - REVISED APRIL 1993___ 


logic symbolt 



IQ 

1Q 

2Q 

2Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 


logic diagram, each fiip-fiop (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ± 100 mA 

Storage temperature range.. -65°C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11112,74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

_D3334. JUNE 1989 - REVISED APRIL 1993 


recommended operating conditions 





I 54AC11112 1 

1 74AC11112 1 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 5 

5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




> 

CO 

II 

O 

0.9 

0.9 


V|L 

Low-level Input voltage 


1.35 

1.35 

V 



I Vcc = 5.5 V 

1.65 

1.65 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



VcC = 3V 

-4 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc=3V 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11112 

74AC11112 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

Iqh = -50mA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh =”4mA 

3V 

2.58 

2.4 

2.48 

IqI-I =-24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = -50 mAt 

5.5 V 


3.85 


•oh = “75 mAt 

5.5 V 



3.85 

VOL 

•OL = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = '•^ mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 


0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

•OL = 50 mAt 

ESI 


1.65 


•OL = 75 mAt 

EEI 



1.65 

i| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

mA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

80 

40 

pA 

Ci 

V| = Vcc or GND 

5V 

3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11112,74AC11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 
WITH CLEAR AND PRESET 

D3334. JUNE 1989 - REVISED APRIL 1993_ 


timing requirements, Vcc = 3.3 V ± 0.3 V (see Figure 1) 



Ta * 25“C 

54AC11112 

74AC11112 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 100 

0 70 

0 70 

MHz 

tw Pulse duration 

PRE or CLR low 

5 

5 

5 

ns 

CLK low or CLK high 

5 

5 

5 

tsu Setup time before CLKj 

Data high or low 

5 

5 

5 

ns 

PRE or CLR inactive 

2.5 

2.5 

2.5 

th Hold time after CLKi | 

0.5 

0.5 

0.5 

ns 


timing requirements, Vqc = 5 V ± 0.5 V (see Figure 1) 



Ta = 25°c 

54AC11112 

74AC11112 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 125 

0 125 

0 125 

MHz 

tw Pulse duration 

^ or CLR low 

4 

4 

4 

ns 

CLK low or CLK high 

4 

4 

4 

tsu Setup time before CLKi 

Data high or low 

3.5 

3.5 

3.5 

ns 

PRE or CLR inactive 

2 

2 

2 

|th Hold time after CLKi | 

1 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


1 54AC11112 I 

1 74AC11112 1 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

I MIN 

MAX 1 

1 MIN 

MAX 1 


^max 



100 

150 


I I 

1 1 

MHz 

tPLH 

P^ or CLR 

Q or Q 

1.5 

4.9 

6.7 

1.5 

7.6 

1.5 

mm 

ns 

tPHL 

1.5 

7 

9.2 

1.5 

10.3 

1.5 

9.9 

tPLH 

I/’ 

Qor Q 

1.5 

5.4 

7.1 

1.5 

7.9 

1.5 

7.6 

ns 

tPHL 

L/LI\ 

1.5 

6 

■0 

1.5 

9 

1.5 

8.5 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


1 54AC11112 I 

1 74AC11112 1 



(INPUT) 

(OUTFfUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 1 

1 MIN 

MAX 1 


^max 



125 

175 


1 ■'25 1 

1 ■'25 1 

MHz 

tPLH 

^or^ 

Q or Q 

1.5 

3.3 

5.1 

1.5 

5.6 

1.5 

5.4 1 

ns 

tPHL 

1.5 

4.6 

6.7 

1.5 

7.7 

1.5 


tPLH 

CLK 

Q or Q 

1.5 

3.4 

5.1 

1.5 

5.8 

1.5 

5.6 1 


tPHL 

1.5 

wm 


1.5 

7.4 

1.5 

■D 

ns 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

37 

pF 
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54AC11112,74AC11112 
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS 

WITH CLEAR AND PRESET 

__D3334, JUNE 1989 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 


500 Q 



LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 




tsu 


k —^th 


Data Input 


^S0% 


Vcc 

ov 

Vcc 

ov 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, if = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 

WITH CLEAR AND PRESET 

SCAS064A - D3339, JUNE 1989 - REVISED APRIL 1993 

* Inputs Are TTL-Voltage Compatible 

* Fully Buffered to Offer Maximum Isolation 
From External Disturbance 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC'** (Enhanced-Performance Implanted 
CMOS) 1-|xm Process 

* 500-mA Typical Latch-Up Immunity at 125^^0 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

This device contains two independent J-K negative-edge-triggered flip-flops. A lo w lev el at the P RE or CLR 
Input sets or resets the outputs regardless of the levels of the other Inputs. When PRE and CLR are Inactive 
(high), data at the J and K inputs meeting the setup time requirements are transferred to the outputs on the 
negative-going edge of the clock pulse. Clock triggering occurs at a voltage level and Is not directly related to 
the fall time of the clock pulse. Following the hold-time Interval, data at the J and K Inputs may be changed 
without affecting the levels at the outputs. These versatile flip-flops can perform as toggle flip-flops by tying 
J and K high. 

The 74ACT11112 is characterized for operation from - 40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUTS 


CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

Ht 

Ht 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

1 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


tThis configuration is nons tab le; th at is, it will not 
persist when either PRE or CLR returns to the 
inactive (high) level. 


D OR N PACKAGE 
(TOP VIEW) 


1PRE( 

1 


1Q[ 

2 

15] 

1Q[ 

3 

14] 

GND[ 

4 

13] 

2Q[ 

5 

12] 

2Q[ 

6 

11] 

2PRE[ 

7 

10] 

2J[ 

8 

9] 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnatlon Is currant as of puMestlon dsts. 
Products conform to specifications per the terms of Texas Instruments 
sUndard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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74ACT11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 
WITH CLEAR AND PRESET 

SCAS064A- D3339, JUNE 1989 - REVISED APRIL 1993__ 


logic symbolt 



t This symbol is in accordnace with ANSI/IEEE Std 91-1984 and lEC Publication 617-42. 


logic diagram, each flip-flop (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -O-S V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V) < 0 or V| > Vcc).=^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±50 mA 

Continuous current through Vcc o»’GND ...± 100mA 

Storage temperature range ...-65‘'C to 150‘'C 


f Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
impiied. Exposure to absolute maximum rated conditions for extended periods may affect device reiiability. 

NOTE 1; The input and output voitage ratings may be exceeded if the input and output current ratings are observed. 
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74ACT11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 

WITH CLEAR AND PRESET 

_SCAS064A~D3339, JUNE 1989-REVISEDAPRIL 1993 


recommended operating conditions 


I___I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4,5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

t This parameter is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



th Hold time after CLKi ^ ^ I ns 
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74ACT11112 

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOP 
WITH CLEAR AND PRESET 

SCAS064A- D3339, JUNE 1989 - REVISED APRIL 1993__ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless ptherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

=s25°C 


MIN 

MAX 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


^max 



125 

125 

MHz 

tPLH 

P^or^ 

Qor Q 

1.5 

3.6 

6.3 

1.5 

6.8 

ns 

tPHL 

1.5 

4.6 

7.4 

1.5 

8 

tPLH 

CLK 

CTor Q 

1.5 

4.2 

7 

1.5 

7.7 

ns 

tPHL 

1.5 

m 

B 

1.5 

8.4 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

CL = 50pF. f=1MHz 

39 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Timing input 
(see Note B) 


*8U 

Data Input V 



VOLTAGE WAVEFORMS 


Input 



3V 


OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 


"\ ^1.5V 


3V 

OV 


tPLH -1^-H ‘PHL 

[ 1/-1-s:-VoH 

/ 50% Vcc \ 50% Vcc 
-I '- VoL 

tPHL-k-H- .+l- tpLH 

1/- VoH 

; 50% Vcc jt S0% Vcc 
-^-VoL 




VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMIH-TRIGGER 


SCAS113 - D3482, MARCH 1990 - REVISED APRIL 1993 


* Operation From Very Slow Input 
Transitions 

* Temperature-Compensated Threshold 
Levels 

* High Noise Immunity 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA lyplcal Latch-Up Immunity at 125''C 

* Package Options Include Both Plastic 
Small-Outllne Packages and Standard 
Plastic 300-mll DIPs 

description 

Each circuit functions as a NAND gate, but because of the Schmitt action, it ha s dif ferent input threshold levels 
for positive- and negative-going signals. It performs the Boolean function Y = A*B or Y = A+B in positive logic. 

These circuits are temperature compensated and can be triggered from the slowest of input ramps and still give 
clean jitter-free output signals. 

The 74AC11132 is characterized for operation from - 40°C to 85°C. 

FUNCTION TABLE 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant at of publication data. 
Producta conform to apacificationa par tha tanna of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarHy Includa 
taating of all paramatara. 
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74AC11132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT-TRIGGER 


SCAS113- D3482, MARCH 1990 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).~ 0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1). ...~ 0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 100 mA 

Storage temperature range . -65®Cto150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

3 5 5.5 

V 

V|H High-level input voltage 

i 

Vcc = 3V 

2.2 

V 

Vcc = 4.5 V 

3.2 

Vcc = 5.5 V 

3.9 

VjL Low-level Input voltage 

1 

Vcc = 3V 

0.5 

mA 

Vcc = 4.5 V 

0.9 

Vcc = 5.5 V 

1.1 

V| Input voltage 

-24 

mA 

Vq Output voltage 

-24 

lOH High-level output current 

Vcc = 3V 

0 Vcc 

■ 

Vcc = '».sv 

0 Vcc 

Vcc = 5.5 V 

-4 

Iql Low-level output current 

Vcc = 3V 

12 

mA 

Vcc = 4.5 V 

24 

Vcc = 5.5 V 

24 

At/Av Input transition rise or fall rate 

0 100 

ns/V 

Ta Operating free-air temperature 

-40 85 



( 
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74AC11132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMITT-TRIGGER 


SCAS113 - D3482, MARCH 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

Vt+ 


HEEI 

2.2 

2.2 

V 


3.2 

3.2 

I 5.5 V 

3.9 

3.9 

Vt- 


IKDI 

0.5 

0.5 

■ 

BSSI 

0.9 

0.9 

I 5.5 V 

1.1 

1.1 

Vhys 

(VT+-VT-) 


IQQII 

0.3 1.2 


■ 

HSSI 

0.4 1.4 

0.4 1.4 

I 5.5V 

0.5 1.6 

0.5 1.6 

VOH 

•oh = “ 50 

HOB 

2.9 

2.9 

V 

IQQII 

4.4 

4.4 

E3SI 

5.4 

5.4 

Iqh = - 4 mA 

3V 

2.58 

2.48 

IqH = — 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iq^ = - 75 mAt 



3.85 

VoL 

lOL = 50 jiA 

IKDI 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

Iql = 12 mA 

3V 

0.36 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

\lA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

4 

40 

liA 

Ci 

V|=Vcc or GND 


3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25X I 




(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 


IVIMA 


IPLH 

AorB 

Y 

2.2 6.2 

9.2 

2.2 

10.3 

ns 

tPHL 


2.8 6.8 

9.8 

2.8 

10.5 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25°C 

MIN MAX 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 


tPLH 

AorB 

Y 

1.8 4.2 

6.9 

1.8 

7.5 


tPHL 


2.3 4.8 

7.3 

2.3 

8 

ns 
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74AC11132 

QUADRUPLE 2-INPUT POSITIVE-NAND SCHMIH-TRIGGER 

SCAS113 - D3482, MARCH 1990 - REVISED APRIL 1993_ 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

27 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 



tPHL— I* - 



-Vcc 

-OV 

»PLH 


Output 




50% Vcc 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf s= 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-148 
















74ACT11132 
QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMin-TRIGGER INPUTS 

SCAS177 - D3974. JANUARY 1992 - REVISED APRIL 1993 


* Inputs Are TTL-Voltage Compatible 

* Center-Pin Vqq and GND Pin Configurations 
Minimize High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125'^C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

This device contains four independent 2-input NAND gates with Schmitt-trigger inputs. Because of the Schmitt 
action, they have differen t inpu t threshold levels for positive- and negative-going signals. Each gate performs 
the Boolean function Y = A*B or Y = A+B in positive logic. 

The 74ACT11132 is characterized for operation from -40®C to 85°C. 

FUNCTION TABLE 




t This symbol is in accordance with ANSI/iEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Momatlon It eurrant m of pubUcation dat*. 
Products confonn to spsciflcations par ths tsnns of Taxat Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT11132 

QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMin-TRIGGER INPUTS 

SCAS177 - D3974, JANUARY 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq ^ 0 or Vq > Vcc) . . . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ± 50 mA 

Continuous current through Vcc GND. ±100 mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 __ 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

VlL 

Low-level Input voltage 

0.8 

mm 

V| 

input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

mA 

»OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74ACT11132 
QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMITT-TRIGGER INPUTS 

SCAS177 - D3974. JANUARY 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free>air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, 
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74ACT11132 

QUADRUPLE POSITIVE-NAND GATE 
WITH SCHMITT-TRIGGER INPUTS 

SCAS177 - D3974. JANUARY 1992 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 60 pF 
(see Note A) 




LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq =50 D, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11138,74AC11138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

Incorporates Three Enable Inputs to 
Simplify Cascading and/or Data Reception 
Flow-Through Architecture Optimizes 
PCB Layout 

Center-Pin Vcc ^nd GND Configurations 
Minimize High-Speed Switching Noise 

EP/C^** (Enhanced-Performance Implanted 

CMOS) l-M^m Process 

500-mA Typical Latch-Up Immunity 


D3102. MAY 1988 - REVISED APRIL 1993 


54AC11138 ... J PACKAGE 
74AC11138 ... D OR N PACKAGE 
(TOP VIEW) 


Y1 
. Y2 
Y3 
GND 
Y4 
Y5 
Y6 
Y7 


1 

TJ— 

16 

2 

15 

3 

14 

4 

13 

5 

12 

6 

11 

7 

10 

8 

9 


YO 

A 

B 

pc 
] Vcc 

]G2A 


at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

The 'AC11138 circuit is designed to be used in 
high-performance memory-decoding or data- 
routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 
and the enable time of the memory are usually 
less than the typical access time of the memory. 
This means that the effective system delay 
introduced by the decoder is negligible. 


54AC11138 ... FK PACKAGE 
(TOP VIEW) 



NC - No Internal connection 


The conditions at the binary-select inputs and the three enable Inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-iine decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 54AC11138 is characterized for operation over the full military temperature range of -55®C to 125*^0. The 
74AC11138 Is characterized for operation from -40®C to 85®C. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la eurrent at of publication data. 
Producta confonn to apacificationa per the terma of Texaa Instrumenta 
atandard wan-anty. Production proceaaing doea not neceaaarily include 
teating of ail parametera. 
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54AC11138,74AC11138 

3-LINE TO 8-UNE DECODERS/DEMULTIPLEXERS 


D3102, MAY 1988 - REVISED APRIL 1993 


ENABLE INPUTS 


SELECT INPUTS 


C B 


HH 


OUTPUTS 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 


logic symbols (alternatives)t 


1 


0 

2 


1 

4 


2 

O 

& 


O 



4 


EN 

5 



6 



7 


i These symbols are in accordance with ANSi/IEEE Std 91-1984 and iEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 
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54AC11138,74AC11138 
3-UNE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3102, MAY 1988 - REVISED APRIL 1993 

logic diagram (positive logic) 


Select 

Inputs 


Enable 

Inputs 



YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 


L Data 
I Outputs 


Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc) . =^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±200 mA 

Storage temperature range . -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11138,74AC11138 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3102. MAY 1988 - REVISED APRIL 1993 


recommended operating conditions 



54AC11138 

74AC11138 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

in 

in 

in 

CO 

V 

V|H High-level Input voltage 

Vcc = 3V 

2.1 

2.1 

■ 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V|L Low-level Input voltage 

Vcc = 3V 

0.9 

0.9 

■ 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5-5 V 

24 

24 

At/Av Input transition rise or fall rate 

p 

o 

0 10 

ns/V 

Ta Operating free-air temperature 

1 -55 125 

-40 85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54AC11138 

74AC11138 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

Iqh = -50 jxA 

3V 

2.9 

2.9 

2.9 

V 


4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh =-4 mA 

3V 

2.58 

2.4 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

H^QH 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

0331 


3.85 


Iqh = -75 mAt 

5.5 V 



3.85 

Vql 

•OL = 50 [jiA 

3V 

0.1 

0.1 

0.1 

1 

03SI 

0.1 

0.1 

0.1 

5.5 V 1 

0.1 

0.1 

0.1 

•OL=12mA 

OEDB 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

0331 

0.36 

0.5 

0.44 

•OL = 50 mAt 

1 5.5 V 


1.65 


Iql = 75 mAt 

0331 



1.65 

•l 

V|=Vcc or GND 

1 5.5 V 

±0.1 

±1 

±1 

mA 

•cc 

V| = Vcc or GND, Iq = 0 


4 

80 

40 

mA 

Ci 

V| = Vcc or GND 


3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11138,74AC11138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3102, MAY 1988 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


1 54AC11138 1 

1 74AC11138 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A, B. C 

Any Y 

1.5 

8.3 

10.2 

1.5 

12.3 

1.5 

11.4 

ns 

tPHL 

1.5 

8.9 

10.9 

1.5 

13.2 

1.5 

12.2 

tPLH 

G1 

Any Y 

1.5 

7.2 

9.2 

1.5 

10.8 

1.5 

10.2 

ns 

tPHL 

1.5 

7.3 

9.4 

1.5 

11.3 

1.5 

10.5 

tPLH 

G2A, G2B 

Any Y 

1.5 

8.2 

10.4 

1.5 

12.3 

1.5 

11.5 

ns 

tPHL 

1.5 

8.3 

10.4 

1.5 

12.5 

1.5 

11.6 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25‘’C 


54AC11138 

74AC11138 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A, B, C 

Any Y 

1.5 

5.7 

7.3 

1.5 

8.7 

1.5 

8.1 

ns 

tPHL 

1.5 

6.2 

7.9 

1.5 

9.5 

1.5 

8.8 

tPLH 

G1 

Any Y 

1.5 

5.1 

6.9 

1.5 

7.9 

1.5 

wm 


tPHL 

1.5 

5.2 

6.9 

1.5 

8.3 

1.5 

wm 

ns 

tPLH 

G2A, G2B 

Any Y 

1.5 

5.8 

7.6 

1.5 

8.9 

1.5 

8.3 

ns 

tPHL 

1.5 

5.6 


1.5 

9 

1.5 

8.3 


operating characteristics, Vqq = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance per gate 

CL = 50pF, f=1MHz 

51 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


50% 


tPHL— V" 


\ 50% 
^- 


Vcc 

ov 


tPLH 


Output 




50% Vcc 


1/-VoH 

y 50% Vcc 
- -VoL 


VOLTAGE WAVEFORMS 


NOTES: A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11138,74AC11138 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3102. MAY 1988-REVISEDAPRIL1993 

TYPICAL APPLICATION DATA 

’AC11138 



Pin numbers shown are for the D, J, and N packages. 

Figure 2.24-Blt Decoding Scheme 
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54ACT11138, 74ACT11138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


54ACT11138 ... FK R 
crop VIEW) 


FK PACKAGE 


SCAS050A - D3266, JANUARY 1989 - REVISED APRIL 1993 


• Designed Specifically for High-Speed 54 ACT 11139 ... j package 

Memory Decoders and Data Transmission 74 ACtiii38 ... d, n, or pw package 

Systems CTOPview) 

• Incorporates Three Enable Inputs to J U L 

Simplify Cascading and/or Data Reception Y 2 [ 2 15 ] a^ 

• Flow-Through Architecture Optimizes va f 3 14 1 r 

PCB Layout , 3 ]^, 

• Center-Pin Vcc snd GND Configurations Y 4 [ 5 12 ] Vcc 

Minimize High-Speed Switching Noise Y 5 [ 6 11 ] Q 1 

• EPIC"** (Enhanced-Performance Implanted Y6 [ 7 10 ] G2A 

CMOS) l-fxm Process Y 7 [ 8 9]g^ 

• 650-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic s4Actiii38 ... fk package 

Small-Outline Packages, Plastic Thin 

Shrink Small-Outline Packages, Ceramic o ^ ^ 

Chip Carriers, and Standard Plastic and ^ 

Ceramic 300-mll DIPs L 3212019 _ 

A ]4 18[ G2A 

description Yo ] 5 i7[ c52B 

NC ]6 16[ NC 

The 'ACT11138 circuit is designed to be used in Y1 ] 7 15[ Y7 

high-performance memory-decoding or data- Y2 ] 8 Y6 

routing applications requiring very short 9 1011 12 13 

propagation delay times. In high-performance —— 

memory systems, this decoder can be used to >■ z z >- > 

minimize the effects of system decoding. When ^ 

employed with high-speed memories utilizing a nc - No internal connection 

fast enable circuit, the delay times of this decoder 

and the enable time of the memory are usually less than the typical access time of the memory. This means 
that the effective system delay introduced by the decoder Is negligible. 

The conditions at the binary select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be Implemented without external Inverters and a 32-llne decoder requires only one 
Inverter. An enable Input can be used as a data Input for demultiplexing applications. 

The 54ACT11138 is characterized for operation over the full military temperature range of- 55®C to 125°C. The 
74ACT11138 Is characterized for operation from - 40°C to 85®C. 


A 

]4 

2 1 20 19 r 
18[ 

G2A 

YO 

]5 

17[ 


NC 

]6 

16[ 

NC 

Y1 

]7 

15[ 

Y7 

Y2 


14[ 

10 11 12 13 

Y6 


« Q o 

>■ Z Z >- > 


NC - No internal connection 


EPIC is a trademark of Texas Instruments Incorporated 


PRODUCTION DATA Monnatlon is eurrsnt as of pubHestlon dsts. 
Products conform to spscificstions psr ths tsnns of Tsxss Instruments 


Products confomi to specificstions per the ternis of Texes Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11138,74ACT11138 

3-UNE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCAS050A- D3266. JANUARY 1989 - REVISED APRIL 1993 


logic symbols (altematives)t 


15 


A - 

14 


B " 

13 


C “ 

11 


G1 “ 

10 


G2A~ 

G2B- 

9 



1 BIN/OCT 1 

1 

0 

2 

1 

4 

2 


3 

& 

4 


5 


EN 


6 


7 


K_^ 


1 


2 


3 


5 

_ 

6 

_ 

_ 

7 

_ 

8 


YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 



. YO 
. Y1 
. Y2 
. Y3 
. Y4 
. Y5 
. Y6 
Y7 


t These symbols are in accordance with ANSI/IEEE Std 91-1984 and iEC Publication 617-12. 
Pin numbers shown are for the D, J, and N packages. 


logic diagram (positive logic) 



YO 


Y1 


Y2 


Y3 


Y4 


Y5 


Y6 


Y7 


Data 

Outputs 


Pin numbers shown are for the D, J, and N packages. 
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54ACT11138,74ACT11138 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


SCAS050A - D3266. JANUARY 1989 - REVISED APRIL 1993 


FUNCTION TABLE 


ENABLE 

INPUTS 

SELECT 

INPUTS 

OUTPUTS 

El 


1^1 

C 

B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 


H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 


mm 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 



X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 200 mA 

Storage temperature range .- 65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 




54ACT11138 

74ACT11138 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

v 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

mm. 
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54ACT11138,74ACT11138 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

SCAS050A- D3266, JANUARY 1989 - REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S“C 

54ACT11138 

74ACT11138 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50^A 

[Q3Slli 

4.4 

4.4 

4.4 

1 

ESSli 

5.4 

5.4 

5.4 

Iqh = - 24 mA 


3.94 

3.7 

3.8 

lEQI 

4.94 

4.7 

4.8 

IQH = - 50 mAt 



3.85 


Iqh = ” 75 mAt 

ESQI 



3.85 

VOL 

Iql = 50 hA 

I 4.5 V I 

0.1 

0.1 

0.1 

1 

IQQQI 

0.1 

0.1 

0.1 

Iql = 24 mA 

IQQQII 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

± 1 

mA 

icc 

V| = Vcc or GND, Iq = 0 

l^SDI 

4 

80 

40 

HA 

Meet 

One Input at 3.4 V, 

Other Inputs at GND or Vcc 


0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 


3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended ranges of supply voltage and free-air temperature 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


54ACT11138 1 

1 74ACT11138 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

... A, B. C 

Any Y 

1.5 

6.1 

8.9 

1.5 

10.5 

1.5 

9.8 

ns 

tPHL 

• 1.5 

6 

8.7 

1.5 

10.3 

1.5 

9.7 

tPLH 

G1 

V 

1.5 

5.5 

8 

1.5 

9.4 

1.5 

8.9 

ns 

tpHL 

Y 

1.5 

6 

7.9 

1.5 

9.5 

1.5 

8.9 

tPLH 


Any Y 

1.5 

6.4 

8.3 

1.5 

9.9 

1.5 

9.3 

ns 

tPHL 

1.5 

6 

8.8 

1.5 

10.5 

1.5 

9.8 


operating characteristics, Vcc = 5 V, = 25°C 
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54ACT11138,74ACT11138 
3-LINE TO 8-LINE DECODERS/OEMULTIPLEXERS 


SCAS050A- D3266, JANUARY 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Ci_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


D3318. JULY 1989-REVISEDAPRIL 1993 


• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporates Two Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) 1-|im Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

description 

The 74AC11139 circuit is designed to be used in high-performance memory-decoding or data-routing 
applications requiring very short propagation delaytimes. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay introduced by the decoder 
is negligible. 

The74AC11139 is comprised of two individual two-line to four-line decoders in a single package. The active-low 
enable input can be used as a data line in demultiplexing applications. This decoder/demultiplexer features fully 
buffered inputs, each of which represents only one normalized load to Its driving circuit. 

The 74AC11139 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


ENABLE INPUT 

SELECT INPUTS 

OUTPUTS 

G 

A 

B 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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D3318. JULY 1989 - REVISED APRIL 1993 
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74AC11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


03318, JULY 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o'' . ±200 mA 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


i_1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc=3V 

2.1 

■1 

V|H 

High-level Input voltage 

Vcc = 4.5 V 

3.15 




Vcc = 5.5 V 

3.85 

■I 



Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc=3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3 V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

X 
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74AC11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 

D3318, JULY 1989- REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA-25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH = - 50 mA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh = mA 

IQ3I 

2.58 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = “75 mAt 

5.5 V 


3.85 

VoL 

lOL = 50 mA 

11021 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 


0.1 

0.1 

IOL= 12 mA 

3V 

0.36 

0.44 

IOL = 24 mA 

BSQI 

0.36 

0.44 

EIEB 

0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

ll 

V| = Vcc orGND 

5.5 V 

±0.1 

±1 

mA 

«CC 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

mA 

C| 

V|=Vcc orGND 

5V 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC11139 

DUAL 2-LINE TO 4-UNE DECODER/DEMULTIPLEXER 


D3318, JULY 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Ci_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


SCAS175 - D3907. SEPTEMBER 1991 - REVISED APRIL 1993 


• Inputs Are TTL-Voltage Compatible 

* Designed Specificaliy for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Incorporate Two Output-Enable Inputs to 
Simplify Cascading and/or Data Reception 

* Fully Synchronous Operation for Counting 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC* (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

• 500-mA Typical Latch-Up Immunity at 125®C 

* Package Options Include Plastic 
Small-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

description 

The 74ACT11139 is designed to be used in high-performance memory-decoding or data-routing applications 
that require very short propagation delay times. In high-performance memory systems, this decoder is used to 
minimize the effects of system decoding. 

The 74ACT11139 is comprised of two Individual 2-llne to 4-llne decoders in a single package. The active-low 
output-enable (10E or 20E) input can be used as a data line in demultiplexing applications, this 
decoder/demultiplexer features fully buffered Inputs, each of which represents only one normalized load to its 
driving circuit. 

The 74ACT11139 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUTS 

Ol 

B 

A 

YO 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 
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74ACT11139 

DUAL 2-LiNE TO 4-LINE DECODER/DEMULTIPLEXER 


SCAS17S - D3907. SEPTEMBER 1991 - REVISED APRIL 1993 


logic symboit logic diagram (positive iogic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . ..-0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc).*20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc or GND. .±200 mA 

Storage temperature range .-65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 

_SCAS175 - D3907. SEPTEMBER 1991 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 



NOTE 2; Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

47 

pF 
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74ACT11139 

DUAL 2-LINE TO 4-LINE DECODER/DEMULTIPLEXER 


SCAS175-D3907. SEPTEMBER 1991-REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Ct_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


• 8-Une to 1-Line Multiplexers Can Perform 
as Boolean Function Generators, 
Parallel-to-Serlal Converters, or Data 
Source Selectors 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 


D3348, JUNE 1989- REVISED APRIL 1993 


D OR N PACKAGE 
(TOP VIEW) 



description 

This monolithic data selector/multiplexer provides full binary decoding to select one-of-eight data sources. The 
strobe output-enable (OE) input must be at a low logic level to enable the inputs. A high level at the strobe 
terminal forces the W output high and the Y output low. 

The 74AC11151 Is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE IoqIc symbolt 



f This symbol is In accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information it current at of publication date. 

Productt conform to tpecificationt per the termt of Texat Instrumenta 
ttandard warranty. Production procetting doet not necettarily include 
tetting of all parametert. 
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74AC11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


D3348, JUNE 1989 - REVISED APRIL 1993 

logic diagram (positive iogic) 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, Vj (see Note 1) . 

Output voltage range, Vq (see Note 1) . 

Input clamp current, Ijk (V| < 0 or Vj > Vqc) • • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vqc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc or GND. 

Storage temperature range . 


. -0.5Vto7V 

-0.5 V to Vcc + 0-5 V 
-0.5 V to Vcc + 0.5 V 

. ±20 mA 

.. ±50 mA 

. ±50 mA 

. ±100 mA 

.... -65°Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


D3348. JUNE 1989 - REVISED APRIL 1993 


recommended operating conditions 


L_1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■■ 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°c 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

•oh = ~ 50 mA 

3V 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

I^QII 

5.4 

5.4 

IOH = -4mA 

3V 

2.58 

2.48 

•oh = ”-24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

•oh = “75 mAt 

ESD 


3.85 

VoL 

•OL = 50 pA 

HSI 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL= 12 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

QgQI 

0.36 

0.44 

I 0 L = 75 mAt 



1.65 

l| 

V| * Vcc Of gnd 

5.5 V 

±0.1 

±1 

mA 

•cc 

V|=VccorGND. Io = 0 

5.5 V 

8 

80 

mA 

Ci 

V|=Vcc orGND 

mil 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test shouid not exceed 10 ms. 
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74AC11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 

D3348, JUNE 1989 - REVISED APRIL 1993 _ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta 

= 25‘’C 


MIN 

MAX 

UNIT 

tPLH 

A, B. or C 

Y 

3.2 

8.9 

10.7 

3.2 

12 

ns 

tPHL 



8.9 

10.8 

■a 

12.1 

tpLH 

A. B. orC 

W 

3.2 

8.6 

10.3 

3.2 

11.6 

ns 

tPHL 

3.1 

8.7 

10.7 

3.1 

12 

tPLH 

Any D 

V 

1.9 

6.5 

8.1 

1.9 

9.2 

ns 

tPHL 


1.9 

6.4 

8.1 

1.9 

8.9 

tPLH 

Any D 

W 

1.7 

6.1 

7.7 

1.7 

8.6 

ns 

tPHL 

1.9 

6.4 

8 

1.9 

8.8 

<PLH 

OE 

Y 

1.3 

4 

5.5 

1.3 

6 

ns 

tPHL 

T 

1.6 

4.5 

5.9 

1.6 

6.5 

tPLH 

OE 

w 

2 

5.2 

6.7 

2 

7.4 

ns 

tPHL 

1.7 

4.7 

6.2 

1.7 

■a 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25^ 


MIN MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

A R nr n 

Y 

2.5 

mm 

mn 

1 2.5 

8.3 

ns 

tPHL 



IQH 

5.6 

■o 

mm 

8.5 

tPLH 

A, B, or C 


2.6 

5.3 

7.2 1 

2.6 

8.1 

ns 

tPHL 


2.6 

jBM 

■Q 

2.6 

8.4 

tPLH 

Any D 

Y 

1.5 

4.1 

5.8 1 

1.5 

6.5 

ns 

tPHL 

T 

1.5 

■Ql 


1.5 

6.4 

tPLH 

Any D 

w 

1.4 

3.7 

5.5 

1.4 

6 

ns 

tPHL 

1.6 

4.1 

5.8 

1.6 

■zi 

tPLH 

OE 

Y 

1.1 

2.7 

4.2 

1.1 

■0 

ns 

tPHL 


1.4 

3.1 

4.6 

1.4 

5 

tPLH 

OE 

W 

1.7 

3,5 

5.1 

1.7 

5.6 

ns 

tPHL 

1.4 

3.1 

4.6 

1.4 

5 


operating characteristics, Vcc = 5 V, Ta = 25°C 
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74AC11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


D3348, JUNE 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


■ * Inputs Are TTL-Voltage Compatible 

I * 8-Llne to 1-Llne Multiplexers Can Perform 

I as: Boolean Function Generators, 

I Parallel-to-Serlal Converters, Data Source 

I Selectors 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

• (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPS 

description 

This monolithic data selector/multiplexer provides 
full binary decoding to select one-of-eight data 
sources. The strobe Input (G) must be at a low 
logic level to enable the inputs. A high level at the 
strobe terminal forces the W output high and the 
Y output low. 

The 74ACT11151 is characterized for operation 
from - 40*^0 to 85^C. 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUTS 

1 SELECT 1 

STROBE 

Y W 

C 

B 

A 

G 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

DS 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = high level, L = low level, X = irrelevant 

DO, D1,... D7 = the level of the respective D input 


SCAS067A- D3349, JULY 1989 - REVISED APRIL 1993 


D OR N PACKAGE 
(TOP VIEW) 



iogic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC is a trademark of Texas instruments Incorporated. 


PRODUCTION DATA MomMtlon to eurrnit M of puUiMtion ctot*. 
Product* conform to •pccification* p*r the term* of T*x«* ln*truffl*nl* 
•tandard warranty. Production procwwinfl do** not n*c***ariiy inchid* 
tooting of all patam*t*f*. 
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74ACT11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


SCAS067A- D3349. JULY 1989 - REVISED APRIL 1993 
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74ACT11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


SCAS067A - 03349, JULY 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc GND .± 100 mA 

Storage temperature range .-BS^C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

«OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

»c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh = - 50 jiA 


4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.8 

II^QI 

4.94 

4.8 

Iqh =-75 mAt 

5.5 V 


3.85 

VoL 

lOL = 50 jiA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

IffiOi 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or GND 

I^QII 

±0.1 

±1 


Icc 

Vi^VcCorGND, IO = 0 

5.5 V 

8 

80 

liA 

AIccf 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

C| 

V| = Vcc or GND 

5 V 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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74ACT11151 

1-0F-8 DATA SELECTOR/MULTIPLEXER 


SCAS067A - D3349. JULY 1989 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

*25“C 


MIN 

MAX 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tpLH 

A, B, or C 


3.6 

6.8 

9.9 

3.6 

11 

ns 

tPHL 


3.1 

6.7 

9.5 

3.1 

10.5 

tPLH 

A, B, or C 


2.9 

6.3 

9 

2.9 

10 

ns 

tPHL 



6.3 

9.3 


10.4 

tPLH 

Any D 

Y 

3.2 



3.2 

8.3 

ns 

tPHL 

T 

2.2 

5.2 

8 

2.2 

8.8 

tPLH 

Any D 

w 

2.1 

4.7 

7.3 

2.1 

7.8 

ns 

tPHL 

2.7 

5.1 

6.9 

2.7 

7.6 

tPLH 

75 

Y 

1.5 

3.7 

5.8 

1.5 

6.3 

ns 

tPHL 



2.1 

4.0 

5.6 

2.1 

6.2 

tPLH 


W 

2.5 

4.4 

6.1 

2.5 

6.7 

ns 

tPHL 

\Jk 

1.7 

4.1 

6.4 

1.7 

6.9 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

CL = 50pF, f=1MHz 

56 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


1.5 V 

I , 




3V 

OV 


tPLH -l< H I* ^ *PHL 

! !/--''OH 

/50%Vcc \ 50%Vcc 

--' 1 '- VoL 


tPHL—W- 


1^—♦f- 


tPLH 


Out-of-Phase 

Output 




I ly- VoH 

50% Vcc / 50% Vcc 
-^-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR i 10 MHz, Zq = 50 fi, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11153 

DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 


* Permits Multiplexing From N Lines to 
1 Line 

* Performs Parallel-to-Serial Conversion 

* Strobe (Enable) Line Provided for 
Cascading (N Lines to N Lines) 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at125°C 

* Package Options Include Plastic 
Smail-Outline Packages and Standard 
Plastic 300-mli DIPS 


03582, JUNE 1990 - REVISED APRIL 1993 


D OR N PACKAGE 
(TOP VIEW) 



description 

This data selector/multiplexer contains inverters and drivers to supply full binary decoding data selection to the 
AND-OR gates. Separate strobe inputs (G) are provided for each of the two four-line sections. 

The 74AC11153 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 



H = high level, L = low level, X = irrelevant 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant aa of publication data. 
Producta conform to apacificationa par tha tarma of Taxaa Instrumanta 
atandard warranty. Production procaaaing doaa not nacaaaaiily include 
taating of all paramatara. 
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DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 
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74AC11153 

DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 


logic diagram (positive iogic) 


D3582, JUNE 1990 - REVISED APRIL 1993 


1Y 


2Y 
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74AC11153 

DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 


D3582. JUNE 1990 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, Vi (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ± 100 mA 

Storage temperature range .. . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings oniy and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vqc Supply voltage 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

V 

Vqc = 4.5 V 

3.15 

Vcc = 5.5 V 

3.85 

V|L Low-level Input voltage 

Vcc = 3V 

0.9 

V 

Vcc = 4.5 V 

1.35 

Vqc = 5.5 V 

1.65 

V| Input voltage 

0 Vqc 

V 

Vq Output voltage 

0 Vcc 

V 

•oh High-level output current 

Vcc = 3V 

-4 

mA 

Vcc = 4.5 V 

-24 

Vqc = 5.5 V 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

mA 

Vcc = 4.5 V 

24 

Vqc = 5.5 V 

24 

At/Av Input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

-40 85 

“C 
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74AC11153 

DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 

_D3582, JUNE 1990-REVISEDAPRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

3V 

2.9 

2.9 

1 


4.4 

4.4 


5.4 

5.4 

lOH =~4mA 

3V 

2.58 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

IqH = -75 mAt 

I 5.5V I 


3.85 

VoL 

IqL = 50 mA 

lll^l 

0.1 

0.1 

V 


0.1 

0.1 

IQIIQI 

0.1 

0.1 

IOL= 12 mA 

3V I 

0.36 

0.44 

Iql = 24 mA 

IQQQII 

0.36 

0.44 

[Q^ll 

0.36 

0.44 

Iql = 75 mAt 

5.5 V I 


1.65 

l| 

V| =Vcc orGND 

IQQI 

±0.1 

±1 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

IQ^QI 

8 

80 

mA 

C| 

V| = Vcc or GND 

msM 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 

A or B 

V 

2.3 

7.4 

9.5 

2.3 

10.5 

ns 

tPHL 


2.6 

7.6 

9.9 

2.6 

11 

tPLH 

Data (Any C) 

Y 

2.3 

6.9 

8.4 

2.3 

9.5 

ns 

tPHL 

T 

2.6 

7.1 

8.7 

2.6 

9.9 

tPLH 

G 

Y 

1.8 

5.3 

6.7 

1.8 

7.5 

ns 

tPHL 


1 

5.2 

7.2 

1 

8.5 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

=:25“C 


MIN 

MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

Aor B 

Y 

2 

4.7 

6.8 

2 

7.6 

ns 

tPHL 


1.6 

5.5 

7.7 

1.6 

8.6 

tPLH 

Data (Any C) 

Y 

1.9 

wm 

6.1 

1.9 

6.9 

ns 

tPHL 

T 

2.5 

5 

6.9 

2.5 

7.8 

tPLH 


Y 

1.4 

3.6 

5.1 

1.4 

5.7 

ns 

tPHL 

La 


1.8 

4.3 

5.8 

1.8 

6.7 
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74AC11153 

DUAL 1-0F-4 DATA SELECTOR/MULTIPLEXER 


D3582. JUNE 1990-REVISED APRIL 1993 

operating characteristics, Vcq = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

30 

pF 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11153 

DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 


I * Inputs Are TTL-Voltage Compatible 
I * Permits Multiplexing From N Lines to 
I One Line 

I * Performs Parallel-to-Serial Conversion 
I * Strobe (Enable) Line Provided for 
Cascading (N Lines to N Lines) 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcq and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC^ (Enhanced-Performance impianted 
CMOS) l-pm Process 

* 500-mA Typical Latch-Up Immunity at 125'’C 

* Package Options Include Plastic 
Smali-Outiine Packages and Standard 
Piastic 300-mii DiPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full binary decoding data 
selectionjo the AND-OR gates. Separate strobe 
Inputs (G) are provided for each of the two 
four-line sections. 

The 74ACT11153 is characterized for operation 
from - 40"C to 85"C. 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

Q 

OUTPUT 

Y 

B 

A 

CO 

Cl 

C2 

C3 



X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


H s= high level, L = low level, X = Irrelevant 


SCAS118A-D3583, JUNE 1990-REVISEDAPRIL 1993 


D OR N PACKAGE 
(TOP VIEW) 



iogic symboit 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA inTormatlon it current at of publication date. 
Productt conform to tpecificationt per the terma of Texat Inetrumentt 
ttandard warranty. Production procetting doet not necettariiy inciude 
tatting of ail parametert. 
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74ACT11153 

DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 


SCASHaA- D3583, JUNE 1990 - REVISED APRIL1993 
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74ACT11153 

DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 


SCAS118A-03583, JUNE 1990-REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. 50 mA 

Continuous current through Vcc or GND.± 100 mA 

Storage temperature range .-65®Cto 150^ 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reiiabiiity. 

NOTE 1: The input and output voitage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘’C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50jiA 

W3ESM 

4.4 

4.4 

V 


5.4 

5.4 

•oh = -24 mA 


3.94 

3.8 

5.5 V 

4.94 

4.8 

•oh = - 75 mAt 

5.5 V 


3.85 

VoL 

Iql = 50 [lA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

liA 

icc 

V|=Vcco''GI^D. 10 = 0 


8 

80 

mA 

Alcc^ 

One input at 3.4 V, Other inputs at GND or Vcc 

IQQI 

0.9 

1 

mA 

C| 

V| = Vcc or GND 

WEM 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11153 

DUAL 1 OF 4 DATA SELECTOR/MULTIPLEXER 


SCAS118A- P3583. JUNE 199Q - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

AorB 

Y 

2.8 

6.4 

9.8 

2.8 

10.9 

ns 

tPHL 


3.1 

6.8 

10 

3.1 

11 

tPLH 

Data (Any C) 

Y 

2.8 

5.4 

7.5 

2.8 

8.3 

ns 

tPHL 


3 

6.4 

8.8 

3 

9.8 

tPLH 

G 

V 

2.2 

5.5 

8.6 

2.2 

9.3 

ns 

tPHL 

T 

2.9 

5.6 

6.6 

2.9 

7.6 


operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

34 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 



Under Test 

Cl = 50pF - 


500 Q ^ 

J 

(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl Includes probe and jig capacitance. 

B. Input pulses arfe supplied by generators having the following characteristics: PRR $ 10 MHz, Zq = 50 O, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


/ 


TfeXAS 

iNSTRUMEm^ 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


2-196 
















































74AC11157 

QUADRUPLE MINE TO MINE DATA SELECTOR/MULTIPLEXER 


I * Flow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Wqq and GND Pin Configurations 
I Minimize High-Speed Switching Noise 
I • EPIC’** (Enhanced-Performance Implanted 

CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125°C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPS 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection_to the four 
output gates. A separate strobe (G) input Is 
provided. A 4-bit word is selected from one of two 
sources and is routed to the four outputs. The 
74AC11157 provides true data. 

The 74AC11157 is characterized for operation 
from ~40°C to 85^*0. 

FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

G 

A/B 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


iogic symbolt 



SCASI83 - D2957. JULY 1989 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


EPIC Is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la eurrant aa of pubHeatlon data. 
Producta eonform to apacMcationa par tha tarma of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarity includa 
tasting of all paramatara. 
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74AC11157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS183 - D2957, JULY 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 Vto Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND.. ±100 mA 

Storage temperature range... -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


— 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

v 



Vcc = 3V 

2.1 


VjH 

High-level input voltage 

Vcc = 4.5 V 

3.15 

v 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

v 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

v 



Vcc = 3V 

-4 


'OH 

High-level output current 

Vcc = 4.SV 

-24 

mA 



Vcc = 5.5 v 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/AV 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

»c 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC11157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS183 - D2957, JULY 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25"C 

MIN TYP MAX 

MIN MAX 

UNIT 

VOH 

IOH = ”50mA 

3V 

2.9 

2.9 


4.5 V 

4.4 

Msmm 

1 

5.5 V 

5.4 

mmm 

•oh = - 4 mA 

3V 

2.58 

2.48 

Iql = - 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = “75 mAt 

5.5 V 


3.85 


Iql = 50 pA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 


0.1 

0.1 

VoL 

•OL= mA 

3V 1 

0.36 

0.44 

Iql = 24 mA 


0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

li 

[V|=VccorGND 

IQgQI 

±0.1 

±1 

pA 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

icc 

V| = Vcc or GND. Iq = 0 

5.5 V 

8 

80 

pA 

Ci 

V|=Vcco''GND 

5V 

3.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


MIN MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

Aor B 

V 

1.8 

6.2 

8.5 

1.8 

9.5 

ns 

tPHL 


2.6 

8.3 

11.1 

2.6 

12.5 

tPLH 


V 

1.9 

6.8 

8.9 

1.9 

10 

ns 

tPHL 

T 

2.7 

8.7 

11.4 

2.7 

12.9 

tPLH 

_ 

V 

1.6 

6 

8.6 

1.6 

9.2 

ns 

tPHL 

G 

Y 

2.8 

8.6 

11.2 

2.8 

12.3 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

Aor B 

Y 

1.5 

3.9 

5.8 

1.5 

6.4 

ns 

tPHL 


2.2 

5.3 

7.5 

2.2 

8.6 

tPLH 

AJB 

Y 

1.7 

4.2 

6.2 

1.7 

6.8 

ns 

'PHL 

Y 

2.3 

5.5 

8 

2.3 

9 

tPLH 

G 

V 

1.6 

3.8 

5.9 

1.6 

6.5 

ns 

tPHL 

T 

2.3 

5.4 

7.8 

2.3 

8.8 
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74AC11157 

QUADRUPLE 2-LINE TO l-LINE DATA SELECTOR/MULTIPLEXER 


SCAS183 - D2957. JULY 1989 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

CL = 50pF, f=1MHz 

36 

pF 


PARAMETER MEASUREMENT INFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11157 

QUADRUPLE MINE TO l-LINE DATA SELECTOR/MULTIPLEXER 


r * Inputs Are TTL-Voltage Compatible 
* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc GND Pin Configurations 
Minimize High-Speed Switching Noise 
• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at las^'C 
• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) Input 
Is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74ACT11157 provides true data. 

The 74ACT11157 is characterized for operation 
from -40X to 85X. 

FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

OE 

A^B 

A 

B 

Y 

H 

X 

X 

X 

L 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


SCAS180 - D3908, SEPTEMBER 1991 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information la currant aa of publication data. 
Producta conform to apceificationa par the tarma of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaariiy inchida 
taating of all paramatara. 
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74ACT11157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS180 - D3908, SEPTEMBER 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . ”0.5 V to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . .... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .... ±50 mA 

Continuous current through Vqc or GND. ±100 mA 

Storage temperature range .. -65*^0 to 150®C 


t Stresses beyond those listed under 'absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 - 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

lOH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-202 









































74ACT11157 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS180 - D3908. SEPTEMBER 1991 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT11157 

QUADRUPLE MINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

SCAS180 - D3908, SEPTEMBER 1991 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl * 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11158 

QUADRUPLE MINE TO l-LINE DATA SELECTOR/MULTIPLEXER 


D2957. JULY 1989 - REVISED APRIL 1993 


I * Flow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Vcc and GND Pin Configurations 
I Minimize High-Speed Switching Noise 

[ * EPIC'’* (Enhanced-Performance implanted 

CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity at 125''C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) input 
is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74AC11158 provides true data. 

The 74AC11158 is characterized for operation 
from -40®C to 85®C. 

FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 


A/B 

A 

B 

Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


logic symboit 



DW OR N PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is eurrsnt as of pubUcation data. 

Products confonn to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 
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74AC11158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


D2957, JULY 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . ... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . . . ±50 mA 

Continuous current through Vcc or GND. ±100mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


_^_ 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



VCC-3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

5 

nc/\/ 

Except A'B 

0 

10 

il5/ V 

Ta 

Operating free-air temperature 


-40 

85 

mn 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC11158 

QUADRUPLE 2-UNE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

_D2957, JULY 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50pA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = - 4 mA 

HEDi 

2.58 

2.48 

•OL = - 24 mA 

BB3I 

3.94 

3.8 

I 5.5V I 

4.94 

4.8 

IqH = -75 mA'^ 



3.85 

VOL 

•OL = 50 pA 

I 3V I 

0.1 

0.1 

V 

BSOi 

0.1 

0.1 

i S.5V I 

0.1 

0.1 

•OL= 12 mA 

^EDl 

0.36 

0.44 

•OL = 24 mA 

KS3i 

0.36 

0.44 

ESI 

[ 0.36 

0.44 

lOL = 75 mAt 

E3E 


1.65 



V|=Vcc orGND 
V| = Vcc or GND, 
V| =Vcc orGND 


5.5 V 

±0.1 

±1 

5.5 V 

8 

80 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC11158 

QUADRUPLE MINE TO l-LINE DATA SELECTOR/MULTIPLEXER 

D2957, JULY 1989 - REVtSED APRIL 1993_ 


operating characteristics, Vqq = 5 V, Ta == 25'^C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50pF. f=:1MHz 

33 

pF 


PARAMETER MEASUREMENT INFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


50% 


I 
I 

‘PHL—1<- 


\ 50% 

iS— 


->\— tpLH 


vcc 

OV 


Output 




50% Vcc 


-VOH 
■ 50% Vcc 
--VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. input pulses are supplied by generators having the following characteristics: PRR s 10 MMz, Zq - 50 O, tr = 3 ns, tf s 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS181 - D3979. JANUARY 1992 - REVISED APRIL 1993 


I • Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vcc and GND Pin Configurations 
I Minimize High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125''C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

This data selector/multiplexer contains inverters 
and drivers to supply full data selection to the four 
output gates. A separate output-enable (OE) input 
is provided. A 4-bit word is selected from one of 
two sources and is routed to the four outputs. The 
74ACT11158 provides inverted data. 

The 74ACT11158 is characterized for operation 
from -40®C to 85X. 

FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 


A/B 

A 

B 

Y 

H 

X 

X 

X 

H 

L 

L 

L 

X 

H 

L 

L 

H 

X 

L 

L 

H 

X 

L 

H 

L 

H 

X 

H 

L 


iogic symboit 



t This symbol is in accordance with ANSi/IEEE Std 91-1984 
and lEC Publication 617-12. 


DW OR N PACKAGE 
(TOP VIEW) 



logic diagram (positive logic) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information ia currant aa of pubiieation data. 
Products conform to apaciflcationa par tha tanna of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaariiy include 
tasting of all paramatara. 
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74ACT11158 

QUADRUPLE MINE TO l-LINE DATA SELECTOR/MULTIPLEXER 

> SCAS181 - D3979. JANUARY 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .... -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) ... . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) —.. ±50 mA 

Continuous current through Vcc o*' .±100 mA 

Storage temperature range ... -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

mm 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

°c 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50pA 

4.5 V 

4.4 

4.4 

V 


5.4 

5.4 

•oh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = 

5.5 V 


3.85 

VoL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mA* 

5.5 V 


1.65 

l| 

V| SI Vcc o*" GND 


±0.1 

■■■a 

pA 

>CC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One Input at 3.4 V, Other Inputs at Vcc or GND 

lOyOl 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

3.5 


PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11158 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 


SCAS181 - D3979, JANUARY 1992 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




' tPLH 

AorB 

V 

2 

5.1 

7.6 

2 

8.4 

ns 

tPHL 



5.9 

8.3 

2.7 

9.4 

tPLH 

A/B 

Y 

2.3 

5.3 

7.7 

2.3 

8.5 

ns 

tPHL 


2.9 

6.7 

9.8 

2.9 

10.8 

tPLH 


Y 

2.5 

5.1 

6.8 

2.5 

7.5 

ns 

tPHL 

Oc 


2.5 

6.1 

8.9 

2.5 

10 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance 

CL = 50pF, f=1MHz 

37 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B, Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TTtYaq; 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-211 











































2-212 



■ * Applications Include: Buffer/Storage 

■ Registers, Shift Registers, Pattern 

I Generators 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

• Center-Pin Vqq and GND Pin Configurations 

Minimize High-Speed Switching Noise 

• EP/C^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity at 125''C 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPS 


74AC11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


D3434. MARCH 1990- REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 

1Q[ 

1 

20 

]CLR 

2Q[ 

2 

19 

]1D 

3Q[ 

3 

18 

]2D 

GND[ 

4 

17 

jsD 

GND[ 

5 

16 

] Vec 

GND[ 

6 

15 

]Vcc 

GND[ 

7 

14 

]4D 

4Q[ 

8 

13 

]5D 

5Q[ 

9 

12 

jcD 

eoi 

10 

11 

jcLK 


description 

This device contains six D-type flip-flops and Is positIve-edge-trIggered with a direct clear Input. Information at 
the D Inputs meeting the setup time requirements Is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
of the positive-going pulse. When the clock input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74AC11174 is characterized for operation from - 40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUT 

Q 

Olr 

CLK 

D 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Mormttiofi to eurrant m of pubHcatlon dot*. 
Products conform to spscificstions por tho terms of Tsxss Instnimsnts 
standard warranty: Production procsssing doss not rwesssarHy inehido 
tasting of all parimstsrs. 
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74AC11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


D3434. MARCH 1990-REVISEDAPRIL1993 

logic symbolt 



t This symbol Is In accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1) . 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) • • • 
Qutput clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc . 

Storage temperature range . 


. -0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

. ±20 m A 

. ±50 mA 

. ±50 mA 

. ±150 mA 

.... -65"Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 


, TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-214 













74AC11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


D3434, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions 



MIN NOM MAX 

UNIT 

Vcc Supply voltage 

3 5 5.5 

V 

V|H High-level Input voltage , 

Vcc = 3V 

2.1 

V 

Vcc = 4.5 V 

3.15 

Vcc = 5.5 V 

3.85 

V|[_ Low-level input voltage 

Vcc = 3V 

0.9 

■ 

Vcc = 4.5 V 

1.35 

Vcc = 5.5 V 

1.65 

V| Input voltage 

0 Vcc 

mm 

Vq Output voltage 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 3V 

-4 

mA 

Vcc = 4.5 V 

-24 

Vcc = 5.5 V 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

mA 

Vcc = 4.5 V 

24 

Vcc = 5.5 V 

24 

At/Av input transition rise or fall rate 

0 10 

ns/V 

Ta Operating free-air temperature 

u> 

CO 

I 

“C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

3V 

2.9 

2.9 


4.5 V 

4.4 

4.4 

1 


5.4 

5.4 

lOH =~4 mA 

3V 

2.58 

2.48 

IOL = “24mA 

4.5 V 

3.94 

3.8 

[Q^QI 

4.94 

4.8 

Iqh = -75 mAt 

I 5.5V 


3.85 

VOL 

lOL = 50 pA 


0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

IOL= 12 mA 

3V 

0.36 

0.44 


Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

IQIQI 


1.65 

«l 

V| = Vcc O'" GND 

5.5V I 

±0.1 

±^ 

pA 

Ice 

V| = Vcc GND, Iq = 3 


8 

80 

pA 

Ci 

V|=Vcc or GND 

HSI 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


D3434, MARCH 1990 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(uniess otherwise noted) (see Figure 1) 



Ta = 25°C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

8 

O 

0 80 

MHz 

Pulse duration 

CLR low 

4.5 

wtmm 

ns 

CLK high or low 

6 

6 

tsu Setup time before CLKf 

Data 

7 

7 

ns 

CLR Inactive 

1.5 

1.5 

th Hold time after CLKt 

0 

0 

ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 100 

0 100 

MHz 

tvv Pulse duration 

CLR low 

4 

4 

ns 

CLK high or low 

5 

5 

tsu Setup time before CLKf 

Data 

4.5 

4.5 

ns 

CLR inactive 

1.5 

1.5 

th Hold time after CLKf | 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



80 

105 


80 

MHz 

tPHL 


Any Q 

3.9 

10 

13.5x 

3.9 

14.8 

ns 

tPLH 

CLK 

Any Q 

WBM 

mm 

9.2 

2.4 

10.8 

ns 

tPHL 

3.4 

9.6 

12.7 

3.4 

14 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



100 

125 


100 

MHz 

tPHL 


Any Q 

2.9 

6.5 

9.8 

2.9 

10.7 

ns 

tPLH 

CLK 

Any Q 

2.1 

4.9 

6.8 

2.1 

7.6 


‘PHL 

WESM 

6.2 

9.2 

2.7 

10.1 

ns 


operating characteristics, Vqq = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

29 

pF 
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74AC11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


D3434. MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT rNFORMATION 


From Output 
Under Teat 


Cl = 50pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


^50% 


Vcc 

ov 


tPLH -k- 


k- 


I 7—r- 

1 / 50% Vcc 

^PHL-k - 1\ M—►j-tpLH 


tPHL 

“ VoH 
50% Vcc 
VOL 




50% Vcc 


I/— Vqh 
/ 50% Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. C-^^ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 

SCAS145 - D3435, MARCH 1 990 - REVISED APRIL 1 993 

* Inputs Are TTL-Voltage Compatible 

* Applications Include: Buffer/Storage 
Registers, Shift Registers, Pattern 
Generators 

* Fully-Buffered Outputs for Maximum 
Isolation From External Disturbances 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

* 500-mA lypical Latch-Up Immunity at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

This device contains six D-type flip-flops and is positive-edge-triggered with a direct clear input. Information at 
the D inputs meeting the setup time requirements is transferred to the outputs on the positive-going edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
of the positive-going pulse. When the clock Input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74ACT11174 is characterized for operation from - 40°C to 85®C. 


DW OR N PACKAGE 
(TOP VIEW) 

U 


1Q[ 1 
2Q[ 2 
3Q[ 3 
GND[ 4 
GND[ 5 
GND[ 6 
GND[ 7 
4Q[ 8 
5Q[ 9 
6Q[ 10 


20 ] CLR 
19 ] ID 
18] 2D 
17] 3D 

16 ] Vcc 
15 ] Vcc 
14 ] 4D 
13 ]5D 
12 ]6D 
11 ] CLK 



FUNCTION TABLE 
(each flip-flop) 


1 INPUTS 1 

OUTPUT 

Q 

CLR 

CLK 

D 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 
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74ACT11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


SCAS145 - D3435. MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive iogic) 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc ... -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 150 mA 

Storage temperature range .- 65®C to 150®C 


♦ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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74ACT11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 

SCAS145 - D3435. MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions 


1 . 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

mm 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

OQ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25 °c 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = “50mA 

4.5 V 

4.4 

4.4 

V 

IQgQI 

5.4 

5.4 

•oh = - 24 mA 

1 4.5 V 1 

3.94 

3.8 

maam 

4.94 

4.8 

lOH = ” 75 mAt 

5.5 V 


3.85 

VOL 

lOL = 50 |iA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

IQIQII 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

HA 

Ice 

V| = Vcc or GND, Iq = 0 


8 

80 

mA 

Alcet 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

V|=Vcc or GND 

mm 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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74ACT11174 

HEX D-TYPE FLIP-FLOP WITH CLEAR 


SCAS145 - D3435, MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


PARAMETER 


TO 

(OUTPUT) 



tPHL 

CLR 

Any Q 

tPLH 

CLK 

Any Q 

tPHL 


Ta = 25"C 


MIN TYP MAX 


110 135 


11.4 


5.8 


.2 0.9 


MIN MAX UNIT 


110 


MHz 


12.6 I ns 


3.1 8.7 


operating characteristics, Vcc == 5 V, Ta = 25^*0 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

I Outputs enabled | 

CL = 50pF, f=1MHz 

30 

pF 


PARAMETER MEASUREMENT iNFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing input 
(see Note B) 


Data input 


-. 3V 

^ ov 


input 
(see Note B) 


in-Phase 

Output 


Out-of-Phase 

Output 


►1 p-►p 'PHL 

!/ .I."\ l VoH 

^50% Vcc \ 

I ^- VoL 

^ N-Pj— tpLH 

J |y- VoH 

V 50% Vcc / 50% Vcc 
>-^-VoL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • Applications Include: Buffer/Storage 

■ Registers, Shift Registers, Pattern 

I Generators 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

* Center-Pin Vqc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

* 500-mA Typical Latch-Up Immunity at 125*^0 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 

_D3388, DECEMBER 1989 - REVISED APRIL 1993 


54AC11175... J PACKAGE 
74AC11175... DW or N PACKAGE 
(TOP VIEW) 


1Q[ 1 
2Q[ 2 
2Q[ 3 
GND[ 4 
GND[ 5 
GND[ 6 
GND[ 7 
3Q[ 8 
3Q[ 9 
4Q[ K 



description 

These positive-edge-triggered flipflops implement 
D-type flip-flop logic with a direct clear input. 
Information at the D inputs that meets the setup 
time requirements is transferred to the outputs on 
the positive-going edge of the clock pulse. Clock 
triggering occurs at a particular voltage level and 
is not directly related to the transition time of the 
positive-going pulse. When the clock input is at 
either the high or low level, the D input signal has 
no effect at the output. 

The 54AC11175 is characterized for operation 
over the full military temperature range of - 55°C 
to 125®C. The 74AC11175 is characterized for 
operation from - 40®C to 85°C. 


54AC11014 ... FK PACKAGE 
(TOP VIEW) 


O o 

Q Q O OQ 
-I- CM > > CO 


CLR 

1Q 

1Q 

2Q 

2Q 


4D 

CJLK 

4Q 

4Q 

3Q 


/"OOCJLJI..J—i 

CO 

2 1 20 19 r 

laC 

]5 

17[ 

36 

16[ 

]7 

15[ 


14[ 

10 11 12 13 


■ocimnn 


Q Q Q Q a 

Z Z Z Z CO 

o o o o 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUTS 

^ CLK D 

O 

OI 

L X X 

H T H 

H t L 

H L X 

L H 

H L 

L H 

Qq Qq 
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54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 

D3388, DECEMBER 1989 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



tThis symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, J and N packages. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, \/qq .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc)..=^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..*50 mA 

Continuous current through Vcc o*' .±200 mA 

Storage temperature range .-65®Cto150®C 


f Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 

_D3388, DECEMBER 1989-REVISED APRIL 1993 


recommended operating conditions 





I 54AC11175 

1 74AC11175 1 

UNIT 




MIN NOM 

MAX 

MiN NOM 

MAX 

Vcc 

Supply voltage 


3 5 

5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5-5 V 

3.85 

3.85 




Vcc = 3V 


0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 


1.35 

1.35 

V 



Vcc = 5.5 V 


1.65 

1.65 




Vcc = 3V 


-4 

-4 


•oh 

High-level output current 

VCC = 4.5 V 

S' 

-24 

-24 

mA 



Vcc = 5.5 V 


-24 

-24 




Vcc = 3V 

12 

12 


Iql 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 

At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

“C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘‘C 

54AC11175 

74AC11175 


I MIN TYP 

MAX 

I MiN 

MAX 

1 MIN 

MAX 




3V 

2.9 

2.9 

2.9 

■■■ 


IOH=-50hA 

4.5 V 

4.4 

4.4 

4.4 




5.5 V 

5.4 

5.4 

5.4 


VOH 

Iqh = - 4 mA 

mm 

2.58 

I 


2.48 

HH 

Iqh =-24 mA 

4.5 V 

3.94 

HSl 


3.8 



5.5 V 

4.94 

HEEi 

wm 

4.8 



Iqh =- 50 mAt 

5.5 V 


■^liH 




Iqh =-75 mAt 

5.5V 


-- 

_ ri- _ 

3.85 




3V 

0.1 


0.1 

0.1 



lOL = 50 jiA 

4.5 V 

0.1 


0.1 

0.1 





0.1 

0.1 

0.1 


VOL 

IOL= 12 mA 

3V 

0.36 

0.5 

0.44 


Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

V 


5.5 V 

0.36 

0.5 

0.44 



lOL = 30 mA 

5.5 V 


1.65 




lOL = 75 mAt 

5.5 V 



1.65 


l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

■■■Hi 

HA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

jiA 

C| 

V| = Vcc or GND 

msM 

4 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 

D3388. DECEMBER 1989 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 





Ta = 25X 

54AC11175 

74AC11175 

UNIT 




MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 


0 90 

0 90 

0 

90 

MHz 

tw Pulse duration 

CLRlow 

5.5 


5.5 

ns 

CLK high or low 

5.5 


5.5 


Setup time before CLKf 

Data 

8 

mmm 

8 


tsu 

CUR Inactive 

8 


8 


th 

Hold time, data after CLKf 


■am 

0.5 

0.5 

ns 

timing requirements over recommended operating free-air temperature range, Vcc 
(unless otherwise noted) (see Figure 1) 

= 5V 

±0.5V 




Ta = 25X 

54AC11175 

74AC11175 

UNIT 




MIN MAX 

MIN MAX 

MIN 

MAX 

^clock 

Clock frequency 


0 125 

0 125 

0 

125 

MHz 

tyy Pulse duration 

^low 

4 

■Di^ 

4 

ns 

CLK high or low 

4 

mmm 

4 

^su 

Setup time before CLKf 

Data 

5.5 

mma 



CLR inactive 

5.5 


5.5 

ns 

th 

Hold time, data after CLKf 


0.5 

0.5 

0.5 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 


Texas . 
Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-226 































































































































54AC11175,74AC11175 
QUADRUPLE D-TYPE FLIP-FLOPS 
WITH CLEAR 

_D3388. DECEMBER 1989- REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54AC11175 

74AC11175 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 




125 

150 


125 

125 

MHz 

tPLH 


Any Q 

2.2 

la 



2.2 

6.8 


t-/LPi 

Any Q 

2.2 

4.5 

6.3 


2.2 

6.8 


tPHL 

CLR 

Any Q 

mm 

6.7 

8.5 

WSEI^Si 

2.4 

9.3 


Any Q 

2.4 

6.7 

8.5 

BS 

mm 


9.3 

ns 

tPLH 

CLK 

Any Q 

2.2 

4.5 

6.3 

mmn 

2.2 

6.9 

ns 

Any Q 

2.2 

4.5 

6.3 

11^91 

m 

2.2 

6.9 

tpHL 

CLK 

Any Q 

1.9 

6.4 

8.5 


9.7 

1.9 

9.3 

ns 

Any Q 

1.9 

6.4 

8.5 

1.9 

9.7 

1.9 

9.3 


operating characteristics, Vqq = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

CL = 50pF, f=1MHz 

48 

pF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 




"H—th 



-Vcc 

OV 


Vcc 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


I 


Vi 


tPLH -k- ^ 


tpHL~k- 

J 


Vcc 

OV 


^—r^'- 

/ 50% y/cc 

I - 

k 


N ^50%Vcc ^ 50% V 


'PHL 

VOH 
50% Vcc 
VOL 

•tpLH 

VOH 
50% Vcc 
VOL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR a 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11175 

QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 


* Inputs Are TTL-Voltage Compatible 

* Buffered Clock and Direct Clear Inputs 

* Applications Include: Buffer/Storage 
Registers, Shift Registers, Pattern 
Generators 

* Fully-Buffered Outputs for Maximum 
Isolation From External Disturbances 

* Flow-Through Architecture to Optimize 
PCB Layout 

* Center-Pin Vcc snd GND Configurations 
Minimize High-Speed Switching Noise 

* £piQ^ (Enhanced-Performance Implanted 
CMOS) 1-[im Process 

* 500-mA Typical Latch-Up Immunity at 125°C 

* Package Options Include Plastic Small- 
Outllne Packages and Standard Plastic 
300-mll DIPS 


SCAS089 - D3385, DECEMBER 1989 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 



description 

This device contains six D-type flip-flops and is positive-edge-triggered with a direct clear input. Information 
at the D Inputs meeting the setup time requirements Is transferred to the outputs on the positive-going edge of 
the clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition 
time of the positive-going pulse. When the clock input is at either the high or low level, the D input signal has 
no effect at the output. 

The 74AC11175 is characterized for operation from - 40®C to 85®C. 


FUNCTION TABLE 


(each flip-flop) 



EPIC is a trademark of Texas Instruments Incorporated. 
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74ACT11175 

QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 


SCAS089 - D3385. DECEMBER 1989 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ..± 50 mA 

Continuous current through Vcc or OND ...± 200 mA 

Storage temperature range..... -65®C to 150®C 


+Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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74ACT11175 

QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 


SCAS089- D3385. DECEMBER 1989- REVISED APRIL 1993 


recommended operating conditions 


1_ 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

°C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh = - 50 |iA 

4.5 V 

4.4 

4.4 

V 


5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 |iA 

4.5 V 

0.1 

0.1 

V 

IQQI 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

i| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

•cc 

V| = Vcc or GND, Iq = 0 

IQIQI 

8 

80 

mA 

Alec* 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 100 

0 100 

MHz 

ty^ Pulse duration 

CLR low 

5 

5 

ns 

CLK high or low 

5 

5 

tsu Setup time before CLKf 

Data 

5 

5 

ns 

CLR inactive 

5 

5 

th Hold time, data after CLKf | 

0.5 

0.5 

ns 
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74ACT11175 

QUADRUPLE D-TYPE FLIP-FLOP WITH CLEAR 

SCAS089 - D3385. DECEMBER 1989 - REVISED APRIL 1993_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

msstm 



100 

130 


100 

MHz 

tPLH 


Any Q 

2.5 

5.4 

7.4 

2.5 

8.1 

ns 

Any Q 

2.5 

5.4 

7.4 

2.5 

8.1 

tPHL 


Any Q 

3.1 

7.6 

9.9 

3.1 

10.9 

ns 

Any Q 

3.1 

7.6 

9.9 

3.1 

10.9 

tPLH 

CLK 

Any Q 

3 

5.3 

6.9 

3 

■a 

ns 

Any Q 

3 

5.3 

6.9 

3 

7.5 

tPHL 

CLK 

Any Q 

3.3 

7.2 

9.2 

3.3 

10.1 

ns 

Any Q 

3.3 

7.2 

9.2 

3.3 

10.1 


operating characteristics, Vqq = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

CL = 50pF, f=1MHz 

42 

PF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 




tPLH -k - 




I 


tPHL-i*-Pj 


y — 

^S0%Vcc ' 

I 




50%Vcc 


-3V 

_ OV 

tPHL 

-VoH 

50%Vcc 

-- VoL 

•tpLH 

I- VoH 

50%Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


* Inputs Are TTL-Voltage Compatible 

* New Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125^C 

* Full Look Ahead for High-Speed Operations 
on Long Words 

* Arithmetic Operating Modes: 

Addition 

Subtraction 

Shift Operand A One Position 
Magnitude Comparison 
Plus Twelve Other Arithmetic 
Operations 

* Logic Function Modes: 

Exclusive-OR 

Comparator 

AND, NAND, OR, NOR 


SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 


DW PACKAGE 
(TOP VIEW) 


Cn 

M 

A=B 

FO 

F1 

GND 

GND 

GND 

GND 

F2 

F3 

P 

G 

+ 4 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant at of pubHcatlon data. 
Producta conform to apccificationa par the tenna of Texaa Inatrumanta 
atandard warranty. Production procaaaing doca not nacaacarily include 
taating of ail paramatara. 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 

description 

The 74ACT11181 is an arithmetic logic unit (ALU)/function generator that has a complexity of 75 equivalent 
gates on a monolithic chip. These circuits perform 16 binary arithmetic operations on two 4-bit words as shown 
in Tables 1 and 2 . These operations are selected by the four function-select lines (SO, S1, S 2 , S3) and include 
addition, subtraction, decrement, and straight transfer. When performing arithmetic manipulations, the internal 
carries must be enabled by applying a low-level voltage to the mode control input (M). A full carry look-ahead 
scheme js made available In these devices for fast, simultaneous carry generation by means of two cascade 
outputs G and P for the four bits in the package. When used in conjunction with the ’ACT11882 full carry 
look-ahead circuits, high-speed arithmetic operations can be performed. The method of cascading ’ACT11882 
circuits with these ALUs to provide multilevel full-carry look-ahead operation is illustrated under signal 
designations. 

If high speed Is not important, a ripple-carry Input (Cp) and a ripple-carry output (Cp + 4 ) are available. However, 
the ripple-carry delay has also been minimized so that arithmetic manipulations for small word lengths can be 
performed without external circuitry. 

The 74ACT11181 will accommodate active-high or active-low data if the pin designations are Interpreted as 
follows: 


PACKAGE 

PIN NUMBERS AND DESIGNATIONS 

DW, JT, or NT 

FK 

25 

4 

26 

5 

27 

6 

28 

7 

19 

26 

20 

27 

23 

2 

24 

3 

11 

18 

10 

17 

5 

12 

4 

11 

1 

8 

14 

2 

12 

19 

13 

20 

Active-low data 
(Table 1) 

A3 

J2l 

A1 

AO 

B3 

B2 

B1 

BO 

F3 

F2 

Fl 

Fo 

Cn 

Cn+4 

P 

G 

Active-high data 
(Table 2) 

A3 

A2 

A1 

AO 

B3 

B2 

B1 

BO 

F3 

F2 

FI 

FO 


Cn+4 

X 

Y 


Subtraction Is accomplished by Vs complement addition where the Vs complement of the subtrahend is 
generated internally. The resultant output is A - B -1, which requires an end-around or forced carry to provide 
A-B. 

The 74ACT11181 can also be used as a comparator. The A = B output is internally decoded from the function 
outputs (FO, FI, F2, F3) so that when two words of equal magnitude are applied at the A and B inputs, it will 
assume a high level to Indicate equality (A = B). When performing this comparison, the ALU must be In the 
subtract mode with Cp = H. The A = B output is open drain so that It can be wired-AND connected to give a 
comparison for more than four bits. The carry output (Cp 4 . 4 ) can also be used to supply relative magnitude 
information. Again, the ALU must be placed in the subtract mode by placing the function select Inputs S3, S2, 
SI, SO at L, H, H, L, respectively. 


INPUT Cp 

OUTPUT Cn+4 

ACTIVE-LOW DATA 
(FIGURE 1) 

ACTIVE-HIGH DATA 
(FIGURE 2) 

H 

H 

■■■IQIIIIIIIH 

A^B 

H 

L 


A>B 

L 

H 


A<B 

L 

L 

A^B 

A^B 


These circuits have been designed not only to Incorporate all of the designer’s requirements for arithmetic 
operation but also to provide 16 possible functions of two Boolean variables without using external circuitry. 
These logic functions are selected using the four function-select inputs (SO, SI, S2, S3) with the mode-control 
input (M) at a high level to disable the internal carry. The 16 logic functions are detailed in Tables 1 and 2 and 
Include exclusive-OR, NAND, AND, NOR, and OR functions. 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 

signal designations 

In both Figures 1 and 2, the polarity Indicators () Indicate that the associated Input or output data Is active 
low with respect to the function shown Inside the symbol, and the symbols are the same In both figures. The 
signal designations in Figure 1 agree with the indicated internal functions based on active-low data and should 
be used with the logic functions and arithmetic operations shown In Table 1. The signal designations have been 
changed In Figure 2 to accommodate the logic functions and arithmetic operations for the active-high data given 
in Table 2. The 74ACT11181 and ’ACT11881 together with the ’ACT11882 can be used with the signal 
designations of either Figure 1 or Figure 2. 


74ACT11181 74ACT11181 



Figure 1 Figure 2 

(use with Tabie 1) (use with Tabie 2) 
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ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


SCAS086 - D3200. OCTOBER 1989 - REVISED APRIL 1993 


Table 1 


SELECTION 

ACTIVE-LOW DATA | 

MsH 

LOGIC 

FUNCTIONS 

M s L; ARITHMETIC OPERATIONS | 

S3 

S2 

SI 

SO 

Cn»L 
(no carry) 

Cn = H 
(with carry) 

L 

L 

L 

L 

F = A 

F = AMINUS1 

F = A 

L 

L 

L 

H 

F^AB 

F = AB MINUS 1 

F = AB 

L 

L 

H 

L 

F = A+B 

F = AB MINUS 1 

F=:AB 

L 

L 

H 

H 

F*1 

F = MINUS 1 (2's COMP) 

F*ZERO 

L 

H 

L 

L 

F = ATi 

F=:APLUS(A+B) 

F = APLUS(A+B)PLUS1 

L 

H 

L 

H 

F = B 

F*AB PLUS(A + B) 

F = AB PLUS (A+B) PLUS 1 

L 

H 

H 

L 

F = A^ 

F^AMINUSBMINUSI 

F A MINUS B 

L 

H 

H 

H 

F = A + i 

F = A + B 

F = (A+B)PLUS1 

H 

L 

L 

L 

GO 

l< 

II 

U. 

F = APLUS(A+B) 

F = APLUS(A+B)PLUS1 

H 

L 

L 

H 

F = A®B 

F = APLUSB 

F*APLUSBPLUS1 

H 

L 

H 

L 

F = B 

F = ABPLUS(A+B) 

F=ABPLUS(A+B)PLUS1 

H 

L 

H 

H 

F = A+B 

F = (A+B) 

F=:(A + B)PLUS1 

H 

H 

L 

L 

Tl 

II 

O 

F = APLUSAt 

FsAPLUSAPLUSI 

H 

H 

L 

H 

II 

u. 

F=:AB PLUS A 

FsABPLUSAPLUSi 

H 

H 

H 

L 

F = AB 

F = ABPLUSA 

F = ABPLUSAPLUS1 

H 

H 

H 

H 

F=:A 

F = A 

F = APLUS1 


Table 2 


SELECTION 

ACTIVE-HIGH DATA | 

M=:H 

LOGIC 

FUNCTIONS 

M = L; ARITHMETIC OPERATIONS | 

S3 

S2 

SI 

SO 

Cn = H 
(no carry) 

iniiiiiii^^^inin 

L 

L 

L 

L 

F = A 

F = A 

FaAPLUSI 

L 

L 

L 

H 

f = aTb 

F = A+B 

F = (A+B)PLUS1 

L 

L 

H 

L 

F = AB 

F = A+B 

F = (A+B)PLUS1 

L 

L 

H 

H 

F = 0 

F = MINUS 1 (2*s COMP) 

F = ZERO 

L 

H 

L 

L 

F = M 

F = APLUSAB 

F = APLUSABPLUS1 

L 

H 

L 

H 

F = B 

F = (A+B)PLUSAB 

F = (A + B) PLUS AB PLUS 1 

L 

H 

H 

L 

F = A®B 

F = A MINUS B MINUS 1 

F^AMINUSB 

L 

H 

H 

H 

F = AB 

F = AB MINUS 1 

F = AB 

H 

L 

L 

L 

F = A+B 

F=rAPLUSAB 

F = APLUSAB PLUS1 

H 

L 

L 

H 


FsAPLUSB 

F*APLUSBPLUS1 

H 

L 

H 

L 

F = B 

F = (A + B)PLUSAB 

F = (A+B) PLUSAB PLUS 1 

H 

L 

H 

H 

F = AB 

F=:AB MINUS 1 

F = AB 

H 

H 

L 

L 

F = 1 

F^APLUSAt 

F = A PLUS A PLUS 1 

H 

H 

L 

H 

F:*A+B 

F = (A+B)PLUSA 

F = (A+B)PLUSAPLUS1 

H 

H 

H 

L 

F = A + B 

F = (A+B)PLUSA 

F = (A+B)PLUSAPLUS1 

H 

H 

H 

H 

F = A 

F = AMINUS1 

< 

II 

LL 


t Each bit is shifted to the next more significant position. 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noteci)t 


Supply voltage range, N/qc . “0-5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) • • • • ..±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ...±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ....±50 mA 

Continuous current through Vcc or GND.. ±200 mA 

Storage temperature range ..-65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 



-24 

mA 

PSIHii 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘’C 

MIN MAX 

UNIT 

MIN TYP MAX 

Any output 
except A = B 

IOH=-50pA 

IQIQII 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = - 50 mA^ 

5.5 V 



Iqh =-75 mA^^ 

5.5 V 


3.85 

lOH A = B 

Vcc = 5.5 V, Vo = Vcc 

5.5 V 

0.5 

5 

pA 1 

Vql 

IqL = 50 |iA 

4.5 V 

0,1 

0.1 

1 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

E3SI 

0.36 

0.44 

IqL = 50 mA^ 

E3SII 



Iql = 75 mA^ 

5.5 V 


1.65 

l| 

V| = Vcc or GND 


±0.1 

±1 

pA 

•cc 

V|=VccorGND, lo = 0 

m^Qii 

8 

80 

liA 

Alcc^ 

One input at 3.4 V, Other inputs at GND or Vqc 

IQgQI 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

BBSI 

4.5 


PF 


Vq = Vcc or GND 

5V 

11 


PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This Is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

_SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 3) 


addition mode; M = SI = S2 = 0 V, SO = S3 = 4.5 V 



FROM 

TO 

Ta 

= 25°C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 



1.5 

10.7 

17.5 

1.5 

18.6 

ns 

tPHL 


^n + 4 

1.5 

11.3 

16.2 

1.5 

18.3 

tPLH 

Any A 

C A 

1.5 

12.7 

20.3 

1.5 

21.8 

ns 

tPHL 

^n + 4 

1.5 

14 

19.7 

1.5 

22 

tPLH 

Any B 


1.5 

13.5 

21.6 

1.5 

23.2 

ns 

tPHL 

A 

^n + 4 

1.5 

13.6 

19.7 

1.5 

22 

tPLH 


Any F 

1.5 

11.2 

17.1 

1.5 

18.7 


tPHL 

^n 

1.5 

9.9 

15.9 

1.5 

17.4 


tPLH 

Any A 


1.5 

12.8 

20.9 

1.5 

23.3 

ns 

tPHL 

va 

1.5 

12.7 

17.8 

1.5 

20.9 

tPLH 

Any B 

75 ; 

1.5 

12.7 

20.6 

1.5 

22.1 

ns 

tPHL 


1.5 

14.3 

19.2 

1.5 

21.3 

tPLH 

Any A 

p 

1.5 

11.4 

18.4 

1.5 

19.6 

ns 

tPHL 

1.5 

9.6 

16.6 

1.5 

17.4 

tPLH 

Any B 

p 

1.5 

11.3 

18.2 

1.5 

19.3 

ns 

tPHL 

1.5 

10.6 

15.6 

1.5 

16.6 

tPLH 

_ 


1.5 

11.8 

17.7 

1.5 

19.5 

ns 

tPHL 

Ai 

Fi 

1.5 

11 

• 17.7 

1.5 

18.7 

tPLH 

_ 

_ 

1.5 

11.6 

17.3 

1.5 

19.1 

ns 

tpHL 

Bi 

Fi 

1.5 

12 

19.4 

1.5 

20.6 

tPLH 

AI 

Any F except Fi 

1.5 

13 

18.9 

1.5 

21 

ns 

tPHL 

1.5 

12.4 

18.8 

1.5 

20.2 

tPLH 

Any B 

Any F except Fi 

1.5 

13.1 

18.7 

1.5 

21 


tPHL 

1.5 

13.5 

19.8 

1.5 

21.3 

ns 


mode switching; S1 = S2 = 0 V, SO = S3 = 4.5 V 


PARAMETER 

FROM 

TO 

Ta = 25°C 

MIN MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP MAX 

tPLH 

M 

_ 

1.5 9.5 15 

1.5 16.3 

ns 

tPHL 

Any F 

1.5 10.6 16.4 

1.5 17.5 

tPLH 

M 

A = B 

1.5 15.7 19.3 

1.5 20.1 

ns 

tPHL 

1.5 14 18.7 

1.5 21.8 
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ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 
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switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 3) 

subtraction mode; M = SO = S3 = 0 V, SI = S2 = 4.5 V 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

_SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 3) 


logic and arithmetic modes 


PARAMETER 

FROM 

TO 

TEST CONDITIONS 

Ta 

= 25‘’C 


MIN MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

*PLH 

Any A 

Any F 

M s 4.5 V (logic mode) 

1.5 

10 

15.9 

1.5 

18.3 

ns 

tPHL 

1.5 

11 

17.4 

1.5 

19.6 

tPLH 

Bi 


M = 4.5 V (logic mode) 

1.5 

12.2 

18 

1.5 

19.6 

ns 

tPHL 


1.5 

11.5 

18.3 

1.5 

19.6 

tPLH 

Any S 

Any F 

M = 0 V (arithmetic mode) 

1.5 

12.1 

18.3 

1.5 

20.1 


tPHL 

1.5 

10.6 

15.8 

1.5 

17.4 


tPLH 

Any S 

> 

II 

CD 

M = 0 V (arithmetic mode) 

1.5 

18.7 

22.1 

1.5 

23.4 


tPHL 

1.5 

17.2 

22.2 

1.5 

25.4 

ns 

tPLH 

Any S 

n 

M = 4.5 V (logic mode) 

1.5 

13.9 

21.8 

1.5 

23.6 

ns 

tPHL 

^n + 4 

1.5 

15.3 

22.3 

1.5 

25.2 

tPLH 

Any S 

75 

M = 0 V (arithmetic mode) 

1.5 

12.7 

20.5 

1.5 

22.3 

ns 

tPHL 


1.5 

13.5 

19.7 

1.5 

22 

tPLH 

Any S 


M = 4.5 V (logic mode) 

1.5 

12.4 

18.6 

1.5 

20.5 

ns 

tPHL 


1.5 

11.7 

17.7 

1.5 

18 
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ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 
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PARAMETER MEASUREMENT INFORMATION 


ADDITION MODE TEST TABLE 
FUNCTION INPUTS: M = SI = S2 = 0 V, SO = S2 = 4.5 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

APPLY 

APPLY 

APPLY 

APPLY 



4.5 V 

GND 

4.5 V 

GND 

tPLH 



.. 

Remaining 


tPHL 

Al 

Dl 


A and B 

^n 

¥lh 

Bi 

Ai 

None 

Remaining 

^n 

tPHL 

A and B 

tPLH 


Bi 

None 

None 

Remaining 

tPHL 

A and B, Cp 

tPLH 

Bi 

Ai 

None 

None 

Remaining 

tPHL 

A and B, Cp 

tPHL 


None 

Bi 

Remaining 

Remaining 

tPHL 

B 

A, Cp 

tPLH 

Bi 

None 

Ai 

Remaining 

Remaining 

tPHL 

B 

A, Cp 

tPLH 

^n 

None 

None 

Ali 

All 

tPHL 

A 

B 

tPLH 


None 

Bi 

Remaining 

Remaining 

tPHL 

B 

A, Cp 

tPLH 

Bi 

None 

Ai 

Remaining 

Remaining 

tPHL 

B 

A.Cp 


OUTPUT 

UNDER 

TEST 


OUTPUT 
WAVEFORM 
(See Figure 3) 



Any F 
orCn + 4 



In-Phase 


Out-of-Phase 


Out-of-Phase 


MODE SWITCHING TEST TABLE 
FUNCTION INPUTS: SI = S2 = 0 V, SO = S3 = 4.5 V 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 


SCAS086 - D3200, OCTOBER 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


SUBTRACTION MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = 4.5 V, SO = S3 = M = 0 V 



INPUT 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 
WAVEFORM 
(See Figure 3) 


TEST 

APPLY 

4.5 V 

APPLY 

GND 

APPLY 

4.5 V 

APPLY 

GND 

tPLH 


None 

BI 

Remaining 

Remaining 

FI 

In-Phase 

tPHL 

A 

B, Cn 

tPLH 



None 

Remaining 

Remaining 

FI 

Out-of-Phase 

tPHL 



A 

B. Cn 

tPLH 


None 

B\ 

None 

Remaining 


In-Phase 

tPHL 


A and B, Cn 


tPLH 


Ai 

None 

None 

Remaining 


Out-of-Phase 

tPHL 


A and B, Cn 


tPHL 


BI 

None 

None 

Remaining 

G 

In-Phase ' 

tPHL 


A and B, Cn 

tPLH 


None 

Al 

None 

Remaining 

Q 

Out-of-Phase 

tPHL 

Dl 

A and B, Cn 


tPLH 

Xl 

None 

Ri 

Remaining 

Remaining 

> 

II 

w 

In-Phase 

tPHL 

Al 

Dl 

A 

B. Cn 

tPLH 

Bi 

Al 

None 

Remaining 

Remaining 

> 

II 

GO 

Out-of-Phase 

tPHL 

A 

B. Cn 

tPLH 

c 

None 

None 

_ All _ 

None 

Cn + 4 

In-Phase 

tPHL 


A and B 

or any F 

tPLH 

^l 

BI 

None 

None 

Remaining 

r. 

Out-of-Phase 

tPHL 

Ml 

A and B, Cn 

'^n + 4 

tPLH 


None 

Al 

None 

Remaining 

r. 

In-Phase 

tPHL 

Dl 

A and B, Cn 

^n + 4 


LOGIC MODE TEST TABLE 

FUNCTION INPUTS: S1 = S2 = M = 4.5 V, SO = S3 = 0 V 


PARAMETER 

INPUT 

OTHER INPUT 
SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

TEST 

APPLY 

4.5 V 

APPLY 

GND 


APPLY 

GND 

(See Figure 3) 

tPLH 

As 

BI 

None 

None 

Remaining 

FI 

Out-of-Phase 

tpHL 

A and B, Cn 

tPLH 

BI 

Ai 

None 

None 

Remaining 

FI 

Out-of-Phase 

tPHL 

A and B, Cn 
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74ACT11181 

ARITHMETIC LOGIC UNIT/FUNCTION GENERATOR 

SCAS086 - D3200. OCTOBER 1989 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl*50pF 
(see Note A) 



Vcc 


From Output 
Under Test 


^ RL = 1 kO 
Test Point 


Cl = 50 pF 
(see Note A) 


LOAD CIRCUIT, TOTEM-POLE OUTPUTS 


LOAD CIRCUIT, OPEN-DRAIN OUTPUT 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 




1.5 V 


I 

tPLH-4i —^ 


3V 

OV 


^phl“H—>1 


^^50% Vcc 


^ tPHL 

VOH 

50% Vcc 
VOL 


I 


tPLH 


ly- VoH 

\ 60% Vcc / 50% Vcc 
>-^-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. input puises are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, tr s 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 


Figure 3. Load Circuits and Voltage Waveforms 
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74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 


SCAS106A- D3455, FEBRUARY 1990 - REVISED APRIL 1993 


* Inputs Are TTL-Voltage Compatible 

* Single Down/Up Count Control Line 

* Look-Ahead Circuitry Enhances Speed of 
Cascaded Counters 

* Fully Synchronous in Count Modes 

* Asynchronously Presettable With Load 
Control 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc tmd GND Configurations to 
Minimize High-Speed Switching Noise 

* ^piQ^ (Enhanced-Performance Implanted 
CMOS) l-fxm Process 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Piastic 300-mil DIPS 

description 

The 74ACT11191 is a synchronous, 4-bit binary reversible up/down counter. A synchronous counting operation 
is provided by having all flip-flops clocked simultaneously so that the outputs change coincident with each other 
when so Instructed by the steering logic. This mode of operation eliminates the output counting spikes normally 
associated with asynchronous (ripple clock) counters. 

The o utputs of the four flip-flo ps are triggered on a low-to-high-level transition of the clock input if the enable 
input (CTEN) is jow. A high at CTEN Inhibits counting. The direction of the count is determined by the level of 
the down/up (D/U) Input. When D/U is low, the counter counts up and when D/U is high, it counts down. 

These counters feature a fully independent clock circuit. Changes at the control inputs (CTEN and D/U) that 
will modify the operating mode have no effect on the contents of the counter until clocking occurs. The function 
of the counter will be dictated solely by the condition meeting the stable setup and hold times. 

logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnatlon It currant tt of publication data. 
Producta conform to apacificationa par tha tarma of Taxat Inatrumanta 
atandard warranty. Production procataing doaa not nacaaaarily includa 
taating of all paramatara. 
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74ACT11191 

SYNCHRONOUS 4-BlT UP/DOWN BINARY COUNTER 


SCAS106A~ 03455, FEBRUARY 1990 - REVISED APRIL 1993 

description (continued) 

These counters are fully programmable; that Is, they may be preset to any number between 0 and 15 by placing 
a low on the load Input and entering the desired data at the data Inputs. The outputs will change to agree with 
the data Inputs Independently of the level of the clock Input. This feature allows the counter to be used as a 
modulo-N divider by simply modifying the count length with the preset Inputs. 

Two outputs have been made available to perform the cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse with a duration approximately equal to one complete 
cycle of the clock w hile th e count Is zero (all outputs low) counting down or maximum (15) counting up. The 
ripple clock output (ROC) produces a low-level output pulse under those same conditions but only while the 
clock Input Is low. The counter can easily be cascaded by feeding the ripple clock output to the enable Input 
of the succeeding counter If parallel clocking Is used, or to the clock Input If parallel enabling Is used. The 
maximum/minimum count output can be used to accomplish look-ahead for high-speed operation. 

The 74ACT11191 Is characterized for operation from - 40®C to 85®C. 


Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-246 




74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 


SCAS106A- D3455, FEBRUARY 1990 - REVISED APRIL 1993 
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74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 


SCAS106A- 03455, FEBRUARY 1990 - REVISED APRIL 1993 

typical load, count, and inhibit sequences 

illustrated below is the following sequence: 

1. Load (preset) to binary thirteen 

2 . Count up to fourteen, fifteen (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), fifteen, fourteen, and thirteen. 



Load 
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74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 


SCAS106A- 03455, FEBRUARY 1990 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ”0-5 V to 7 V 

Input voltage range, V( (see Note 1). -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).*20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc 01 ’GND.±50 mA 

Storage temperature range.-65®Cto150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings oniy and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliabiiity. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


1_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voitage 

0.8 

v 

V| 

input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

IQH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

*C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOh=-50|*A 


4.4 

4.4 

V 

QQI 

5.4 

5.4 

Iqh = - 24 mA 

EEDi 

3.94 

3.8 

ESSI 

4.94 

4.8 

IqH = - 75 mAf 



3.85 

VOL 

IOL = 50pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

BSB 

0.36 

0.44 

ESDI 

0.36 

0.44 

lOL = 75 mAf 

E391 


1.65 

h 

V|=Vcc or GND 

ES3i 

±0.1 

±1 

pA 

•cc 

V|=VccorGND, IO = 0 

ESSi 

8 

80 

pA 

Alcc§ 

One input at 3.4 V Other inputs at GND or Vqc 


0.9 

1 

mA 

C| 

V| = Vcc or GND 


4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voitage levels rather than 0 V or Voc- 
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74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 


SCAS106A- D3455. FEBRUARY 1990 - REVISED APRIL 1993 


timing requirements over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

fciock Clock frequency 

0 65 

0 65 

MHz 

tyv Pulse duration 

LOAD low 

4 

4 

ns 

CLK high or low 

7.7 

7.7 

tsu Setup time 

Data before LOADi 

3 

3 

ns 

CTEN before CLKf 

7.5 

7.5 

D/U before CLKf 

8.5 

8.5 

LOAD inactive before CLKf 

2 

2 

th Hold time 

Data after LOADj 

2.5 

2.5 

ns 

CTEN after CLKf 

1.5 

1.5 

D/U after CLKf 


0.5 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




^max 



65 

95 


65 

MHz 

tPLH 

lo^ 

Any Q 

4 

7.6 

10.8 

4 

12.2 

ns 

tPHL 

3.8 

7.4 

10.5 

3.8 

11.9 

tPLH 


MAX/MIN 

5.2 

9.7 

13.9 

5.2 

15.8 

ns 

tPHL 


4.7 

9.5 

13.6 

msM 

H2I 

tPLH 



5.4 

10.5 

15.1 

WBi 

17.1 

ns 

tPHL 



5.8 

11 

15.7 

5.8 

17.9 

tpLH 

A, B, C.orD 

Any Q 

4.5 

7.6 

10.1 

4.5 

11.6 

ns 

*PHL 

3.7 

7.1 

10.3 

mat 

11.7 

»PLH 

A. B, C. or D 

MAX/MIN 

5.1 

9.5 

13.6 

5.1 

15.4 


tPHL 

■Ql 

9.2 

13.4 

4.7 

15.2 


tPLH 

A. B, C. or D 

RC5 

5.5 

10.3 

14.8 

5.5 

17.2 

ns 

tPHL 

5.9 

10.9 

15.5 

5.9 

18 

tPLH 

CLK 

RC0 

4.4 

7.4 

9.5 

4.4 

11 

ns 

tPHL 

3.5 

6.7 

9.5 

3.5 

10.8 

tPLH 

CLK 

Any Q 

3.6 

6.7 

9.2 

3.6 

10.4 

ns 

tPHL 

mm 

7.1 

9.4 

■a 

10.8 

tPLH 

CLK 

MAV/MIM 

5 

8 

10.3 

5 

11.7 

ns 

tpHL 

IviMA/IVlIlN 

5.3 

8.6 

11.5 

5.3 

13.1 

tPLH 

D/U 

Qr*rv 

non 

8.4 

11.7 


13.1 

ns 

tpHL 


4.2 

8.8 

11.3 

4.2 

13 

tPLH 

D/U 

MAy/MIN 

3.2 

6.9 

9.6 

3.2 

11 

ns 

tPHL 

IVIMA/IVIIIN 

3.6 

7.2 

10.3 

3.6 

11.6 

tPLH 

CTEN 

RCO 

3.9 

6.4 

8.2 

3.9 

9.2 

ns 

tPHL 

2.8 

6 

8.4 

2.8 

9.5 
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74ACT11191 

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTER 

SCAS106A- D3455, FEBRUARY 1990 - REVISED APRIL 1993 


operating characteristics, Vqc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpcj Power dissipation capacitance 

Cl = 50 pF, f =s 1 MHz 

68 

pF 


PARAMETER MEASUREMENT INFORMATION 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


* Inputs Are TTL-Voltage Compatible 

* Parallel-to-Serlal, Serlal-to-Parallel 
Conversions 

* Left or Right Shifts 

* Parallel Synchronous Loading 

* Direct Overriding Clear 

* Temporary Data Latching Capability 

* Center-Pin Wqq and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC'** (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outiine Packages and Standard 
Piastic 300-mil DIPs 


D3391. NOVEMBER 1989 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 


SR SER 
Qa 
Qb 

GND 

GND 

GND 

GND 

Qc 

Qd 

SL SER 



description 

This bidirectional shift register features parallel outputs, right-shift and left-shift serial inputs, 
operating-mode-control Inputs, and a direct overriding clear line. The register has four distinct modes of 
operation, namely: 

Parallel (broadside) load 

Shift right (in the direction toward Qp) 

Shift left (in the direction Qq toward Qa) 

Inhibit clocking (do nothing). 

Synchronous parallel loading is accomplished by applying the 4 bits of data and taking both mode control inputs, 
SO and S1, high. The data are loaded into the associated flip-flops and appear at the outputs after the positive 
transition of the clock input. During loading, serial data flow is inhibited. 

Shift right is accomplished synchronously with the rising edge of the clock pulse when SO is high and S1 is low. 
Serial data for this mode is entered at the shift-right data Input. When SO Is low and S1 is high, data shifts left 
synchronously and new data Is entered at the shift-left serial inputs. Clocking of the flip-flop is inhibited when 
both mode control Inputs are low. 

The 74ACT11194 is characterized for operation from - 40®C to 85®C. 


EPIC is a trademark of Texas Instruments lncx)rporated. 


PRODUCTION DATA Monnation it currant aa of publication data. 
Produeta eonfonn to apaeificationa par tha taima of Taxaa Inatrumanta 
atandard warranty: Production procaaaing doaa not nacaaaarily include 
taating of all paramatara. 
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74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


D3391. NOVEMBER 1989- REVISED APRIL 1993 


FUNCTION TABLE 


I INPUTS I 

OUTPUTS 1 

CLR 

MODE 

CLK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

so 

LEFT 

RIGHT 

A 

B 

c 

D 

L 


B 

MM 

Bi 

Bi 

X 

X 

X 

X 

L 

L 

L 

L 

H 

« 


■■ 


9 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 

H 

9 


t 


9 

a 

b 

c 

d 

a 

b 

c 

d 

H 

9 


t 


9 

X 

X 

X 

X 

H 

QAn 

QBn 

QCn 

H 

9 


t 

wM 

wM 

m 

B 

X 

m 

L 

QAn 

QBn 

QCn 

H 

9 


t 

H 


D 

B 

X 

B 

QBn 

QCn 

QOn 

H 

H 

9 

B 

t 

■■ 


H 

B 

X 

fl 

QBn 

QCn 

QOn 

L 

H 

1 

B 

X 

■■ 


D 

B 

X 

B 

Qao 

Qbo 

Qco 

Qdo 


H = high level (steady state) 

L = bw level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level 

a,b,c,d - the level of steady-state input at inputs A, B, C, or D, respectively. 

Qao» Qbo* Qco* Qdo = *he level of Qa, Qb* Qc- o'" Qd* respectively, before the indicated steady-state input conditions were 
established. 

^An* QBn* QCn» QOn = the level of Qa, Qb- Qc» o*' Qd respectively, before the most-recent t transition of the clock. 


timing ciear, load, right-shift, inhibit, and clear sequences 
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74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


D3391. NOVEMBER 1989 - REVISED APRIL 1993 


logic symbolt 


CLR 

50 

51 
CLK 


SR SER 
A 
B 
C 
D 

SL SER 


12 


20 


19 


11 


18 


17 


14 


13 


10 


SRQ4 


:}“i 

> C4 

t> 1->/2-< 


1,4D 

1 

3,4D 

_ 

3,40 

3,40 

3,40 


2,40 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


Qa 

Qb 

QC 

Qd 


logic diagram (positive logic) 


Parallel Inputs 

, A _ 


A B C D 



Parallel Outputs 


, Texas 
Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-255 








74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 


D3391, NOVEMBER 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 100 mA 

Storage temperature range.... -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


I_,_I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

WEmm 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

mm 

lOH 

High-level output current 

-24 

mA 

«OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta * asx 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=“501*A 

4.5 V 

4.4 

4.4 

fl 

IQ^QI 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = - 75 mA+ 



3.85 

VOL 

lOL = 50 |iA 


0.1 

0.1 

fl 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

IQOQi 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mA+ 

IQOSl 


1.65 

l| 

V| = Vcc or GND 

ESSi 

±0.1 

±1 

liA 

•cc 

V| = Vcc or GND, Iq = 0 

ESSI 

8 

80 

liA 

Alcc§ 

One input at 3.4 V, Other inputs at GND or Vcc 

ESDI 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

mat 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test shouid not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 
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74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

_D3391, NOVEMBER 1989 -- REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1) 





Ta = 2S"C 

MIN 

MAX 

UNIT 




MIN MAX 

^clock 

Clock frequency 


0 100 

0 

100 

MHz 

tw 

Pulse duration 

CLK high or low 

5 

5 

ns 

CLRIow 

4.5 

4.5 



Select 

6 

6 


tsu 

Setup time before CLK f 

Data 

4 

4 

ns 



CLR Inactive 

1 

1 


th 

Hold time after CLK f 

Select 

1.5 

1.5 


Data 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


iviMyv 


^max 



100 

130 


1 1 

MHz 

tPLH 

CLK 

Any Q 

2.2 

5.8 

6.9 

2.2 

7.7 


tPHL 

2.6 

6.6 

7.7 

2.6 

8.8 

ns 

tPLH 

CLR 

Any Q 

2.9 

7.1 

9.1 

2.9 

10.3 

ns 
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74ACT11194 

4-BIT BIDIRECTIONAL UNIVERSAL SHIFT REGISTER 

D3391, NOVEMBER 1989-REVISEDAPRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 




LOAD CIRCUtT 


VOLTAGE WAVEFORMS 


Timing input 
(see Note B) 


Data input 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


1.5 V 


■W 


3V 

OV 


tPLH -k -^ -►[- <PHL 


Out>of-Phase 

Output 


tpHL-k-!<—+}-tPLH 

'^SO%Vcc 


VOH 
50%Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 0, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11238,74AC11238 
3-LiNE TO 8-LINE DECODERS/DEMULTIPLEXERS 

D3103, APRIL 1988 - REVISED APRIL 1993 


I * Designed Specifically for High-Speed 
I Memory Decoders and Data Transmission 

I Systems 

I * Noninverting Version of'AC11138 
I * Incorporates 3 Enable Inputs to Simplify 
Cascading and/or Data Reception 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc 8nd GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-fxm Process 

* 500-mA Typical Latch-Up Immunity 
at 125"C 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

The 'AC11238 circuit is designed to be 
used in high-performance memory-decoding or 
data-routing applications requiring very short 
propagation delay times. In high-performance 
memory systems, this decoder can be used to 
minimize the effects of system decoding. When 
employed with high-speed memories utilizing a 
fast enable circuit, the delay times of this decoder 


54AC11238... J PACKAGE 
74AC11238... D OR N PACKAGE 
crop VIEW) 



54AC11238... FK PACKAGE 
(TOP VIEW) 

O 8^ 

DQ O Z > O 



CO Q o ^ w 

> z z > > 
o 

NC - No internal connection 


and the enable time of the memory are usually less than the typical access time of the memory. This means that 


the effective system delay introduced by the decoder is negligible. 


The conditions at the binary select Inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable Inputs reduce the need for external gates or inverters when expanding. 
A 24-line decoder can be Implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 


The 54AC11238 Is characterized for operation over the full military temperature range of- 55®C to 125®C. The 
74AC11238 is characterized for operation from - 40®C to 85°C. 


EPIC is a trademark of Texas instruments incorporated. 


PRODUCrriON data information is current as of publication date. 

standard warranty. Production processing does not necessarily 
include testing of all parameters. 
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54AC11238,74AC11238 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3103. APRIL 1988 - REVISED APRIL 1993 



t These symbols are In accordance with ANSl/IEEE Std 91-1984 and lEC Publication 617-12. 
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54AC11238, 74AC11238 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3103, APRIL 1988 - REVISED APRIL 1993 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vqc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND ..± 200 mA 

Storage temperature range .-65®Cto150°C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11238,74AC11238 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3103. APRIL 1988 - REVISED APRIL 1993 


recommended operating conditions 



54AC11238 

74AC11238 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3 V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = S.5V 

3.85 

3.85 

V|L Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vo Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

Vcc=3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc=3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11238 

74AC11238 

UNIT 

MIN TYPt MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = --50|iA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 4 mA 

3V 

2.58 

2.4 

2.48 

lOH =-24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mA^ 

5.5 V 


3.85 


Iqh = - 75 mA+ 

ESDI 



3.85 

VoL 

Iql = 50 |iA 

ISQI 

0.1 

0.1 

0.1 

V 

BSO 

0.1 

0.1 

0.1 


0.1 

0.1 

0.1 

•OL= ‘•2 mA 

IBSlii 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 


Iql = 50 mA^ 



1.65 


•OL = mA^ 

5.5 V 1 



1.65 

l| 

V|=Vcc orGND 


±0.1 

±1 

±1 

pA 

>cc 

Vi^VccorGND, lo = 0 

5.5 V 

4 

80 

40 

\iA 

Ci 

V|=Vcc orGND 

5V 

3.5 



PF 


t Ail typical values are at Vcc = 5 V, T>\ = 25®C. 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11238, 74AC11238 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 

_D3103, APRIL 1988 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


54AC11238 

74AC11238 



ONPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


Any Y 

1.5 

8.5 

10.6 

1.5 

12.7 

1.5 

11.7 


tPHL 


1.5 

9.6 

11.9 

1.5 

14.3 

1.5 

13.3 


tPLH 

G1 

Any Y 

1.5 

8.2 

10.3 

1.5 

12.3 

1.5 

11.4 


tPHL 

1.5 

9.6 

11.7 

1.5 

14 

1.5 

13 

ns 

tPLH 


Any Y 

1.5 

9.1 

11.2 

1.5 

13.4 

1.5 

12.5 


tPHL 

1.5 

10.7 

12.9 

1.5 

15.6 

1.5 

14.5 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54AC11238 

74AC11238 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A, B, C 

Any Y 

1.5 

ei 

■S 

1.5 

9 

1.5 

8.5 

ns 

tPHL 

1.5 

6.3 

8.6 

1.5 

10.9 

1.5 

10.2 

tPLH 

G1 

Any Y 

1.5 

5.2 

6.9 

1.5 

8.7 

1.5 

8.1 

ns 

tPHL 

1.5 

6.5 

8^5 

1.5 

10.6 

1.5 

9.9 

tPLH 

S2A,^2B 

Any Y 

1.5 

5.6 

7.5 

1.5 

9.6 

1.5 

8.9 

ns 

tPHL 

1.5 

7.2 

9.3 

2.5 

11.8 

1.5 

11 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

44 

pF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


input 
(see Note B) 


50% 






-Vcc 

50% 

- OV 


tPHL— 


- M — tPLH 

I 


Output 




50% Vcc 


I y— VoH 
y 50% Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 C2, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC11238,74AC11238 

3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3103, APRIL 1988 - REVISED APRIL 1993 


TYPICAL APPLICATION DATA 

74AC11238 


AO 

A1 

A2 

A3 



8 

9 

10 
11 
12 

13 

14 

15 


16 

17 

18 

19 

20 
21 
22 
23 


Pin numbers shown are for the D, J, and N packages. 

Figure 2. 24-Bit Decoding Scheme 
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54AC11238,74AC11238 
3-LINE TO 8-LINE DECODERS/DEMULTIPLEXERS 


D3103, APRIL 1988 - REVISED APRIL 1993 

TYPICAL APPLICATION DATA 

74AC11238 



Pin numbers shown are for the D, J, and N packages. 

Figure 3. 32-Bit Decoding Scheme 
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74ACT11238 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 

_D3185, NOVEMBER 1988 - REVISED APRIL 1993 


• Designed Specifically for High-Speed 
Memory Decoders and Data Transmission 
Systems 

• Noninverting Version of'ACT11138 

• Incorporates 3 Enable Inputs to Simplify 
Cascading and/or Data Reception 

• Inputs Are TTL-Voitage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqc snd GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

The 74ACT11238 circuit is designed to be used In high-performance memory-decoding or data-routing 
applications requiring very short propagation delaytimes. In high-performance memory systems, this decoder 
can be used to minimize the effects of system decoding. When employed with high-speed memories utilizing 
a fast enable circuit, the delay times of this decoder and the enable time of the memory are usually less than 
the typical access time of the memory. This means that the effective system delay Introduced by the decoder 
is negligible. 

The conditions at the binary select inputs and the three enable Inputs select one of eight Input lines. Two 
active-low and one active-high enable Inputs reduce the need for external gates or Inverters when expanding. 
A 24-line decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 

The 74ACT11238 Is characterized for operation from - 40®C to 85®C. 


FUNCTION TABLE 


ENABLE 

INPUTS 

SELECT 

INPUTS 

OUTPUTS 

El 




B 

A 

YO 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

H 

H 

X 

H 

■■ 

B 

L 

L 

L 

L 

L 

L 

L 

L 

H 


H 

B 


fl 

L 

L 

L 

L 

L 

L 

L 

L 

B 


9 

B 


fl 

L 

L 

L 

L 

L 

L 

L 

L 

H 



B 

BH 

B 

H 

L 

L 

L 

L 

L 

L 

L 

H 


H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 


H 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 


H 

L 

H 

H 

L 

L 

L 

H 

L 

L 

L 

L 

H 



H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 



H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

H 


H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 


[Hi 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


D OR N PACKAGE 
(TOP VIEW) 


Y1[ 

1 

^1 

Y2[ 

2 

is; 

Ysi 

3 

14! 

gnd[ 

4 

13; 

Y4[ 

5 

12] 

Y5[ 

6 

11] 

Y6[ 

7 

10] 

Y7[ 

8 

9 ] 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Mormatlon Is current ss of pubilestion dots. 
Products conform to specificstlons per ths terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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74ACT11238 

3-UNE TO 8-LINE DECODER/DEMULTIPLEXER 


D3185, NOVEMBER 1988-REVISEDAPRIL 1993 


logic symbols (alternatives)t 



t These symbols are in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

logic diagram (positive logic) 
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74ACT11238 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


D3185, NOVEMBER 1988 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).*20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc o*' .±200 mA 

Storage temperature range.-65®Cto150®C 


t Stresses beyond those listed under "absolute maximum ratings* may cause permanent damage to the device. These are stress ratings oniy and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Ex^ure to absolute-maximum>rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


I_ I 

NOM NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Vi 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

vqh 

IOH=-50mA 

4.5 V 

4.4 

4.4 

V 

QIQI 

5.4 

5.4 

•oh = - 24 mA 

4.5 V 

3.94 

3.8 

EEQi 

4.94 

4.8 

IqH ss - 75 mA^ 

ESSI 


3.85 

VOL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

Iql ® 24 mA 

EEDi 

0.36 

0.44 

nnm 

0.36 

0.44 

IOL = 75mA^ 

IQSli 


1.65 

•| 

V| = Vcc Of gnd 

IBDl 

±0.1 

±0.1 

pA 

Ice 

V| = VccorGND, IO = 0 

ESDI 

4 

40 

mA 

Alcc^ 

VisVccorGND 

5.5 V 

0.9 

1 

mA 

Ci 

V|==VccorGND 

m 

3.5 


PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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74ACT11238 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


D3185. NOVEMBER 1988-REVISEDAPRIL 1993 


switching characteristics, Voc = 5 V ± 0.5 V (see Figure 1) 



FROM 

TO 

Ta 

= 25*0 


MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

A. B or C 

Y 

1.5 

5 

8.6 

1.5 

9.6 


tPHL 


1.5 

5.7 

9.7 

1.5 

10.8 


tPLH 

G1 

V 

1.5 

6 

8.4 

1.5 

9.4 

ns 

tPHL 

T 

1.5 

6.9 

10.2 

1.5 

11.4 

tPLH 

G2A, G2B 

V 

1.5 

5.9 

9 

1.5 

10.1 

ns 

tPHL 

T 

1.5 

7.8 

10.7 

1.5 

12.1 


operating characteristics, Vqq = 5 V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

CL = 50pF, f = 1MHz 

57 

PF 


PARAMETER MEASUREMENT iNFORMATiON 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11238 

3-LINE TO 8-LINE DECODER/DEMULTIPLEXER 


D3185, NOVEMBER 1988 - REVISED APRIL 1993 
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74ACT11238 

3-LINE TO 8-UNE DECODER/DEMULTIPLEXER 


D3185, NOVEMBER 1988-REVISEDAPRIL 1993 


TYPICAL APPLICATION DATA 

74ACT11238 
I BIN/OCT 
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I * Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Wqq and GND Configurations 
I Minimize High-Speed Switching Noise 
I * EP/C^ (Enhanced-Performance Implanted 

CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options inciude Piastic Smaii- 
Outiine Packages, Plastic Shrink 
Small-Outiine Packages, Ceramic Chip 
Carriers, and Standard Piastic and Ceramic 
300-mil DIPS 

description 

These octal buffers/line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and transmit¬ 
ters. These d_evlces provide inverting outputs and 
symmetrical G (active-low output control) inputs. 
These devices feature high fan-out and improved 
fan-in. 

The 54AC11240 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74AC11240 is characterized for 
operation from - 40®C to 85°C. 

iogic symboit 



tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 


54AC11240,74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3409, MAY 1987 - REVISED APRIL 1993 


54AC11240 ... JT PACKAGE 
74AC11240 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 



54AC11240 ... FK PACKAGE 
(TOP VIEW) 



^QQOQQ-- 

^ Z Z Z 2 2 > 
O C!) O O ^ 


NC - No internal connection 


FUNCTION TABLE 
(each buffer) 


INPUTS 

OUTPUT 

G 

A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC Is a trademark of Texas Instruments Incorporated. 
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54AC11240,74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3409, MAY 1987 - REVISED APRIL 1993_ 


logic diagram (positive logic) 


23 1 


^ 1Y1 

1A1 - 

^ 22 I 

£ 

2 1Y2 

1A2- 

21 1 

£ 

1 T A 

® 1Y3 

1A3 

20 1 
1A4- 


- - 1Y4 


Pin numbers shown are for the DW, JT, and NT packages. 



2Y1 

2Y2 

2Y3 

2Y4 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .. -0.5 V to 6 V 

Input voltage range, V| (see Note 1). . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND.±200 mA 

Storage temperature range .-65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC11240 

74AC11240 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqq Supply voltage 

3 5 5.5 

3 5 5.5 

warn 

V|H High-level input voltage 

> 

CO 

II 

O 

2.1 

2.1 

■ 

Vcc = 4.5V 

3.15 

3.15 

Vcc = 5.5V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

v 

Vcc = 4-5V 

1.35 

1.35 

Vcc = 5.5V 

1.65 

1.65 

V| Input voltage 

0 Vqc 

0 Vqc 

V 

Vq Output voltage 

0 Vqc 

0 Vqc 

V 

•oh High-level output current 

Vcc = 3V 

-4 

-4 

mA 

Vcc = 4.5V 

-24 

-24 

Vcc = 5.5V 

-24 

-24 

IqL Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vqc = 4.5 V 

24 

24 

Vcc = 5-5V 

24 

24 

At/Av Input transition rise or fall rate 

G 

0 5 

0 5 

ns/V 

Data 

o 

o 

0 10 

Ta Operating free-air temperature 

-55 125 

1 

00 

cn 

“C 
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54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3409. MAY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

VOH 

Iqh = - 50 iJiA 

Iqh = -4mA 

Iqh = “ 24 mA 

Iqh = - 50 mAt 

Iqh = - 75 mAt 

VOL 

IqL = 50 |iA 

IqL = 12 mA 

IqL = 24 mA 

•OL = SO mAt 

IqL = 75 mAt 

•oz 

Vq = Vqc or GND 

l| 

V| = Vqc or GND 

Icc 

V| = Vqc or GND, Iq = 0 

C| 

V| = Vqc or GND 

Co 

Vq = Vqc or GND 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vqo = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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54AC11240, 74AC11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D3409, MAY 1987 - REVISED APRIL 1993_ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


54AC11240 

74AC11240 

UNIT 

■ •4r\lwlLB 1 Lmiv 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



1.5 

5.4 

7.5 

1.5 

9 

1.5 

8.4 

ns 

tPHL 



1.5 

4.6 

6.6 

1.5 

7.8 

1.5 

mm 

tPZH 

G 

V 

1.5 

5.7 

8.2 

1.5 

9.9 

1.5 

9.2 

ns 

tPZL 

T 

1.5 

5.3 

ma 

1.5 

9.4 

1.5 

8.7 

tPHZ 

G 

Y 

1.5 

4.7 

6.3 

1.5 

6.9 

1.5 

6.6 


tPLZ 

T 

1.5 

5.2 


1.5 

8 

1.5 

Hi 

ns 


operating characteristics, V^c = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per buffer 

Outputs enabled 

CL = 50pF, f=1MHz 

39 

pF 

Outputs disabled 

12 


PARAMETER MEASUREMENT INFORMATiON 

,, 2xVcC 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500Q 

-AAAr- 


5000 


O Open 


GND 


TEST 

SI 

tPLH/tPHL 

tpLzApzL 

tpHZApZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


50% 


jS. 


fpzL-H k- 


i 




50% Vcc 


tpzH -*| !♦- 


■f 

»PHZ-*1 f*- 


1^^_ 

M?^ycc_ 


^50% Vcc 


80% Vcc 


Vcc 

ov 

-Vcc 

VoL 

VOH 

-OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ • Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
I Minimize High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outllne Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These octal buffers or line drivers are designed 
specifically to Improve both the performance 
and density of 3-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. These devices provide inverting 
outputs and symmetrical G (active-low output 
control) inputs. These devices feature high 
fan-out and improved fan-in. 

The 54ACT11240 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74ACT11240 is characterized for 
operation from ~ 40®C to 85®C. 


54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS210-D3410. MAY 1987-REVISEDAPRIL 1993 


54ACT11240 ... JT PACKAGE 
74ACT11240... DB, DW OR NT PACKAGE 
(TOP VIEW) 



54ACT11240 ... FK PACKAGE 
(TOP VIEW) 

CO ^ ^ ^ ▼“ CM 


1A2 

1A1 

1G 

NC 

1Y1 

1Y2 

1Y3 


^ Q Q O Q Q C 
> Z 2 2 2 Z ^ 
O O o o ^ 


y i_jox-jLjaaLJ 

4 3 2 1 28 27 26 ^ 

] 5 25[ 

] 6 24[ 

] 7 23[ 

] 8 22 [ 

] 9 2l[ 

] 10 20 [ 

] 11 19C 

1213 14 1516 17 18 
_nr-imrnmr-ir-i 


2A3 

2A4 

2G 

NC 

2Y4 

2Y3 

2Y2 


NC - No internal connection 


FUNCTION TABLE 


(each buffer) 


INPUTS 

OUTPUT 

Y 

G A 

L H 

L 

L L 

H 

H X 

Z 
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54ACT11240,74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS210 - D3410, MAY 1987 - REVISED APRIL 1993 


logic symbolt 


logic diagram (positive logic) 


1G 

1A1 

1A2 

1A3 

1A4 

2Q 

2A1 

2A2 

2A3 

2A4 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 


15 M> 

23 

rC 

^ 1Y1 

1A1 

22 

S 

2 

^ lY** 

1AZ 

21 

4 A 'I 


® 1Y3 

lAo 

20 

^ tk M 


^ 1Y4 

1 A** 


9 2Y1 

ZA1 

£ 

10 _ 

?A? 

2AZ 

15 


ZYZ 

" 2Y3 

2A3 

14 

2A4- 


-2Y4 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vqq . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vqq) .... 
Output clamp current, Iqk (Vq < 0 or Vq > Vqq) 
Continuous output current, Iq (Vq = 0 to Vqq) . 

Continuous current through Vqq or GND. 

Storage temperature range . 


. -0.5Vto6V 

-0.5 V to Vqq + 0.5 V 
-0.5 V to Vqq + 0.5 V 

.± 20 mA 

.± 50 mA 

.± 50 mA 

.± 200 mA 

.-65°Cto 150®C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS210 - D3410, MAY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free>air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11240 

74ACT11240 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|iA 


4.4 

4.4 

4.4 

1 

I 5.5V I 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

IfQQQI 

3.94 

3.7 

3.8 

ESDI 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 



3.85 


Iqh = - 75 mAt 

ESD 



3.85 

VOL 

IqL = 50 pA 

DSD 

0.1 

0.1 

0.1 

1 

E9D 

0.1 

0.1 

0.1 

Iql = 24 mA 

K^D 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

IqL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

•oz 

Vq = Vqq or GND 

1 5.5V 

±0.5 

± 10 

±5 

pA 

l| 

V|=Vcc or GND 

ESD 

±0.1 

± 1 

±1 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

E9D 

8 

160 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 

5V 

4 



pF 

Co 

V| = Vcc or GND 

mM 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the Increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54ACT11240 

74ACT11240 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



1.5 

6.5 

9.9 

1.5 

11.1 

1.5 

10.6 


tPHL 



1.5 

6 

8 

1.5 

9.2 

1.5 

8.7 


tpZH 


V 

1.5 

7.5 

11.7 

1.5 

13.1 

1.5 

12.5 

ns 

tpZL 

O 

T 

1.5 

Bl 

11.5 

1.5 

12.8 

1.5 

12.3 

tPHZ 

G 

V 

1.5 

El 

El 

1.5 

10.3 

1.5 

10 


tPLZ 

T 

1.5 

7.9 

10.3 

1.5 

11.2 

1.5 

10.8 

ns 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per buffer 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

47 

pF 

Outputs disabled 

13 
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54ACT11240, 74ACT11240 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS210 - D3410, MAY 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tPHL 

tpLZ^tpzL 

tpHZ^tpZH 

Open 

2xVcC 

GND 


Input 
(see Note 


>ut / 1.5 V 

B)_A 

tPHL ^ H 


N ^1.5V 


I 

I I 

N-N— tpLH 


3V 

OV 


Output 


"^ ^50% Vcc ^ 50% V 


1/-VoH 

50% Vcc 
-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


V!:-_ t 

f 

1.5 V 

tPZL->| 

I 

n- i 

j tpLZ-*4 


I ' 

I 

I 

\-50%Vccl 

4 20% Vcc 

I 

tpZH-^ 

I tpHZ-^j 

I 

h- 

I_ 




VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * 3-State Outputs Drive Bus Lines or Buffer 

■ Memory Address Registers 

I * Flow-Through Architecture Optimizes 

I PCB Layout 

I * Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

_D2957. JULY 1987 - REVISED APRIL 1993 


54AC11241 ... JT PACKAGE 
74AC11241 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 


1 ^ 

" 24 

2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


description 

This octal buffer or line driver is designed 
specifically to Improve both the performance 
and density of three-state memory address 
drivers, clock drivers, and bus-oriented receivers 
and transmitters. Taken together with the 
AC11240 and AC11244, these devices provide 
the choice of selected combinations ofjnvertlng 
and noninverting outputs, symmetrical G (active- 
low output control) Inputs, and complementary 
G and G Inputs. This device features a high 
fan-out. 

The 54AC11241 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74AC11241 is characterized for 
operation from - 40®C to 85®C. 


54AC11241 ... FK PACKAGE 
(TOP VIEW) 

^ r- CM 

T i i iz r aaLJCj ur 


CO "M- 
< < 


O - . 


1A2 ] 5 
1/U ] 6 
1G ] 7 
NC ] 8 

1Y1 3 9 
1Y2 3 10 
1Y3 3 11 


4 3 2 1 28 27 26 


12 13 14 15 16 17 18 

nnnr-inrnn 


25[ 2A3 
24[ 2A4 
23[ 2G 
22[ NC 
21 [ 2Y4 
20[ 2Y3 
19[ 2Y2 


QQOQQj- 
Z 2 Z Z Z 
(5 CD CD CD 


NC - No Internal connection 


FUNCTION TABLE 


OUTPUT 

CONTROL 

1G 

DATA 

INPUT 

1A 

OUTPUT 

1Y 

OUTPUT 

CONTROL 

2G 

DATA 

INPUT 

2A 

OUTPUT 

2Y 

H 

X 

Z 

L 

X 

Z 

L 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 
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54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

P2957. JULY 1987 - REVISED APRIL 1993_ 


logic symbolt logic diagram (positive logic) 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


t This symbol Is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


Pin numbers shown are for the DW, JT, and NT packages. 



1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcq).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ... ± 50 mA 

Continuous current through Vcc O'' ..± 200 mA 

Storage temperature range .- 65®C to 150®C 


f Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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54AC11241, 74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 ~ REVISED APRIL 1993 


recommended operating conditions 


54AC11241 


MIN NOM MAX 


Vcc Supply voltage 

V|H High-level input voltage 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

V|L Low-level Input voltage 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

V| Input voltage 

Vq Output voltage 

Iqh High-level output current 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

Iql Low-level output current 

> 

CO 

II 

O 

Vcc = 4.5 V 


Vcc = 5.5 V 

At/Av Input transition rise or fall rate 

Data 

G 

Ta Operating free-air temperature 



electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

D2957. JULY 1987 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, Ta = 25®C 
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54AC11241,74AC11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

CL = 50pF 
(see Note A) 


500Q 

-WV- 


soon 


SI 


2 X Vcc 
O Open 


GND 


TEST 

SI 

tPLH/tPHL 

tpLZ/tPZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


50% 




Output 






-- Vcc 


ov 


■tPHL 


50% Vcc 


H-VoH 

50% Vcc 
VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r50% 


tpZL- 




I 

tpLZ-^ K" 


\ 50% Vcc 

, / CC_ 


tpZH ->| 1^ 


I tPHZ-^l 

1^ I 


r_I _ 

/so%vcc 


80 % Vcc 


Vcc 

OV 

-Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. Ail input puises are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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I * 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I • inputs Are TTL-Voitage Compatibie 

I * Fiow-Through Architecture Optimizes 

I PCB Layout 

* Center-Pin Vcc ^nd GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C~ (Enhanced-Performance impianted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 

* Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outiine Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54ACT11241, 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS011B - D2957. JULY 1987 - REVISED APRIL 1993 


54ACT11241 ... JT PACKAGE 
74ACT11241 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 



description 

These octal buffers or line drivers are designed 
specifically to Improve both the performance and 
density of three-state memory address drivers, 
clock drivers, and bus-oriented receivers and 
transmitters. Taken together with the ACT 11240 
and ACT11244, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and 
G Inputs. These devices feature high fan-out. 

The 54ACT11241 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74ACT11241 Is characterized for 
operation from - 40®C to 85®C. 


54ACT11241 ... FK PACKAGE 
(TOP VIEW) 


CO -sf 
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1A2 

1G 
NC 
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1Y2 
1Y3 


]5 
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23 [ 
22 [ 
21 [ 

] 10 20 [ 

] 11 19C 

12 13 14 15 16 17 18 
r-innr-immm 

^ Q Q O Q Q C 
^ z z z z z ^ 
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NC - No internal connection 


25[ 2A3 
24[ 2A4 


2G 

NC 

2Y4 

2Y3 

2Y2 


FUNCTION TABLE 


OUTPUT 

CONTROL 

1G 

DATA 

INPUT 

1A 

OUTPUT 

1Y 

OUTPUT 

CONTROL 

2G 

DATA 

INPUT 

2A 

OUTPUT 

2Y 

H 

B 

Z 

L 

Bi 


L 

B 

L 

H 

■■ 


L 

H 

H 

H 

H 

_^L_J 
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54ACT11241,74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS011B - D2957. JULY 1987 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
andlEC Publication 617-12. 


Pin numbers shown are for the DW, JT, and NT packages. 


1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 



1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, N/qc .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 200 mA 

Storage temperature range ..-65®Cto150®C 


tStresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at the se or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11241, 74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS011B - D2957. JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 




54ACT11241 

74ACT11241 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

>OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11241 

74ACT11241 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50jiA 

ISSI 

4.4 

4.4 

4.4 

1 

ESDI 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

mam 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IqH = - 50 mAt 

5.5 V 


3.85 


|qI_I = - 75 mAt 

5.5 V 



3.85 

VOL 

IOL = 50|aA 

lEBI 

0.1 

0.1 

0.1 

V 

II^SI 

0.1 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mAt 

5.5 V 


1.65 


lOL = 75 mAt 




1.65 

•oz 

Vo = Vcc or GND 

ES31 

±0.5 

± 10 

±5 

liA 

l| 

V|=Vcc or GND 

IQBSI 

±0.1 

■■B 

±1 

liA 

Ice 

V|=VccorGND, lo = 0 

5.5 V 

8 

160 

80 

liA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 


4 



PF 

Co 

Vo = Vcc or GND 


10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11241,74ACT11241 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS011B - D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


54ACT11241 

74ACT11241 


• ir\l 1^\Iw1Lb I l■■l % 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 



1.5 

6.6 

9 

1.5 

10.7 

1.5 

10 


tPHL 



1.5 

6.3 

8.5 

1.5 

9.5 

1.5 

9.1 


tPZH 

G or G 

Y 

1.5 

7.5 

11.3 

1.5 

13 

1.5 

12.3 


tpZL 

T 

1.5 

7.4 

10.5 

1.5 

11.9 

1.5 

11.3 

ns 

tPHZ 

G or G 

Y 

1.5 

7.6 

10.6 

1.5 

11.4 

1.5 

11 


tPLZ 


1.5 

8.2 

11.2 

1.5 

12 

1.5 

11.7 



operating characteristics, Vqq = 5 V, Ta = 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance per buffer 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

27 

pF 

Outputs disabled 

9 


PARAMETER MEASUREMENT INFORMATiON 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-VW- 


500Q 


O 2xVcC 
O Open 
?GND 


TEST 

SI 

tpLH/tPHL 

tpLZ/tpZL 

tpHZApzH 

Open 

2x Vcc 
GND 


LOAD CIRCUIT 



Output 

Control 

(low'ievel 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tpZL-^ 


tpZH->| 



3V 

OV 

* Vcc 

VOL 

VOH 
- OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * 3-State Outputs Drive Bus Lines or Buffer 

■ Memory Address Registers 

I * Fiow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Vcc and GND Pin 

Configurations Minimize High-Speed 
Switching Noise 

* EP/C^“ (Enhanced-Performance implanted 
CMOS) l-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages, Plastic Thin 
Shrink Small-Outiine Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mil DIPs 

description 

The 'AC11244 is an octal buffer or line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as two 4-bit buffers or one 8-bit buffer. This 
device provides true outputs and symmetrical 
active-low output-enable (OE) inputs. 

The 54AC11244 is characterized for operation 
over the full military temperature range of -55°C 
to 125®C. The 74AC11244 is characterized for 
operation from -40''C to 


54AC11244,74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS171 - D3465. MARCH 1987 - REVISED APRIL 1993 


54AC11244. 

.. JT PACKAGE 

74AC11244... DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 

1Y1 [ 

1 


]lOE 

1Y2[ 

2 

23 

] 1A1 

1Y3[ 

3 

22 

] 1A2 

1Y4[ 

4 

21 

]1A3 

gnd[ 

5 

20 

] 1A4 

GND[ 

6 

19 

] Vcc 

GND[ 

7 

18 

]Vcc 

gnd[ 

8 

17 

]2A1 

2Y1 [ 

9 

16 

]2A2 

2 Y2[ 

10 

15 

]2A3 

2Y3[ 

11 

14 

]2A4 

2Y4[ 

12 

13 

]20E 


I . • 




(TOP VIEW) 


1A2 ] 
1A1 ] 
10E ] 
NC ] 
1Y1 ] 
1Y2 ] 
1Y3 ] 


LJLJLJLJLJLJLJ 
4 3 2 1 28 27 26 


o 


7 

8 

9 

10 
11 

12 13 14 15 16 1718 

,,.,oaor~irnm~i, 

Q Q O Q Q c 

>: z z z z z > 
(DO O O ^ 


25 [ 2A3 
24 C 2M 
23 [ 20E 
22 [ NC 
21 [ 2Y4 
20 [ 2Y3 
19[ 2Y2 


NC - No internal connection 


FUNCTION TABLE 


(each driver) 


1 INPUTS 1 

OUTPUT 

Y 


A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 
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54AC11244,74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS171 -P3465, MARCH 1987-REVISED APRIL 1993 


logic symbol^ logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .... -0.5 V to N/qc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqc) . ±20 mA 

Output clamp current, Iqk (Vo < 0 or Vq > Vcc) — . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vcc o»'GND. ±200 mA 

Storage temperature range.. -65®C to 150®C 


* Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54AC11244, 74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS171 -D3465, MARCH 1987-REVISEDAPRIL 1993 


recommended operating conditions (see Note 2) 



54AC11244 

74AC11244 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|n High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5 V 

3.15 

3.15 

Vcc == 5.5 V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc = 3V 

u\ ° ® 

0.9 

V 

Vcc = 4.5 V 


1.35 

Vcc = 5.5 V 


1.65 

V| Input voltage 

0 .4®' Vcc 

0 Vcc 

V 

Vq Output voltage 

0 iT Vcc 

' ' ' ' 

0 Vcc 

V 

•oh High-level output current 

Vcc = 3V 

■ S 

-4 

mA 

Vcc = 4.5 V 

^ -24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Xa Operating free-air temperature 

-55 125 

-40 85 

°C 


NOTE 2: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 

r eifications are design goals. Texas Instruments reserves the right to 
nge or discontinue these products without notice. 
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54AC11244,74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS171 -D3465, MARCH 1987-REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54AC11244,74AC11244 
OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS171 -D3465, MARCH 1987-REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqq = 5 V, = 25^C 


PARAMETER 


Cpd Power dissipation capacitance per buffer/driver 


Outputs enabled 


Outputs disabled 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 



From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o^^^'cc - 

500 Q ^ 'PLH/'PI 

f—— ?GND 



TEST 

S1 

tPLH/tPHL 

Open 

tpLZ/tpZL 

2xVcc 

tPHZ/tpZH 

GND 


LOAD CIRCUIT 


input 
(see Note B) 


50%Vcc 


I-VoH 

1r 50%Vcc 
- VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 


enabling) I , 

Outpu,-' 1 ^ -Vcc 

SI at2. Vcc \ / 20%VCC 

tpZH ->1 14- 

Output I _ y. 

Waveform 2 / V 80% Vcc 

SI at GND / ^CC 

(see Note C) 

VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 


PRODUCT PREVIEW information coneema products in ths formative or 
design phase of development Characteristic data and other 
specifications ars design goals. Texas Instruments reserves the right to 
change or discontinue these products wHhout notice. 
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I * 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I • inputs Are TTL-Voitage Compatibie 
I * Fiow-Through Architecture to Optimize 
I PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Inciude Piastic 
Smaii-Outiine Packages, Piastic Shrink 
Small-Outiine Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mii DIPs 

description 

These octal buffers or line drivers are designed 
specifically to improve both the performance and 
density of 3-state memory address drivers, clock 
drivers, and bus-oriented receivers and 
transmitters. Taken together with the 'ACT 11240 
and 'ACT 11241, these devices provide the choice 
of selected combinations of inverting and 
noninverting outputs, symmetrical G (active-low 
output control) inputs, and complementary G and 
G inputs. 

The 54ACT11244 is characterized for operation 
over the full military temperature range of - 55°C 
to 125°C. The 74ACT11244 is characterized for 
operation from - 40°C to 85°C. 


54ACT11244, 74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS006B - D2957, AUGUST 1987 - REVISED APRIL 1993 


54ACT11244 ... JT PACKAGE 
74ACT11244... DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 



54ACT11244... FK PACKAGE 
(TOP VIEW) 



^QQOQQr 
> z z z z z 
o o o o ^ 


NC - No internal connection 


FUNCTION TABLE 
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54ACT11244,74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS006B - D2957. AUGUST 1987 - REVISED APRIL 1993 


logic symbolt 


1G 

1A1 

1A2 

1A3 

1A4 

2G 

2A1 

2A2 

2A3 

2A4 



1Y1 

1Y2 

1Y3 

1Y4 


2Y1 

2Y2 

2Y3 

2Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


Pin numbers shown are for the DW, JT, and NT packages. 


logic diagram (positive logic) 



1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc •** 0 5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ■ • ...± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc GND.± 200 mA 

Storage temperature range .-65°Cto150®C 


^Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11244, 74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS006B - D2957. AUGUST 1987 - REVISED APRIL 1993 


recommended operating conditions 




54ACT11244 

74ACT11244 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

«OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11244 

74ACT11244 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


lOH = - 75 mAt 

5.5 V 



3.85 

VoL 

lOL = 50 jiA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

•oz 

Vo = Vcc O'" Qnd 

5.5 V 

±0.5 

±10 

±5 

liA 

ll 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

±1 

pA 

•cc 

V| = VccorGND, lo = 0 

5.5 V 

8 

160 

80 

\iA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4 



PF 

Co 

Vo = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11244,74ACT11244 
OCTAL BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS006B - D2957, AUGUST 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 


MIN MAX 



Ta = 25“C 


I TYP MAX 


; 6 8.9 


i 5. 


; 6.6 11.3 


I 6. 


74ACT11244 | 

UNIT 

MIN 

MAX 

1.5 

9.9 


1.5 

9.2 


1.5 

12.5 


1.5 

11.4 

ns 

1.5 

10.4 


1.5 

11.2 

ns 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per buffer 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

27 

pF 

Outputs disabled 

9 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o ^ ^cc TEST 

500 Q O Open tpLH/tpi 

»-VSA-^ tpL2/lp3 

YGND 



TEST 

SI 

tpLH^PHL 

tPLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


50% Vcc 


“tpHL 

-VoH 

50% Vcc 
'' -VoL 


Output 
Control 
(low-level 
enabling) . 

3 V 

Output 
Waveform 1 

OV S1at2xVcc 

(see Note C) 


VOLTAGE WAVEFORMS 


'PZL-»I 


Output 
Waveform 2 
SI at GND 
(see Note C) 


tpLz-*! r*- 


^ ^50%VcC 

I ‘PHZ->I (<- 

I 


??^Ycc_ 


■50% Vcc 


[80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * 3-State Outputs Drive Bus Lines Directiy 

I * Fiow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vcc and GND Configurations 
I Minimize High-Speed Switching Noise 

• £P/C™ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

• 500-mA lypicai Latch-Up immunity at 125''C 

• Package Options Include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages, Plastic Thin 
Shrink Small-Outline Packages, Ceramic 
Chip Carriers, and Standard Plastic and 
Ceramic 300-mll DIPs 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

The devices allow data transmission from the A 
bus to the B bus, or from the B bus to the A bus, 
depending upon the logic level at thejdirection 
control (DIR) Input. The enable Input (G) can be 
used to disable the device so that the buses are 
effectively Isolated. 

The 54AC11245 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74AC11245 Is characterized for 
operation from - 40®C to 85°C. 


54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993 


54AC11245 .. . JT PACKAGE 
74AC11244 ... DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 



B2 ] 
B1 ] 
DIR ] 
NC ] 
A1 ] 
A2 ] 
A3 ] 


54AC11245 ... FK PACKAGE 
(TOP VIEW) 

O O 

CO ''t O 

CD CD > Z > CO CO 

^ .'OLZia ' LJLJ ' LJLJ ' 

4 3 2 1 28 27 26 


7 

8 

9 

10 


12 13 14 15 16 17 18 

noraonnri. 

Q Q O Q Q 

< z z z z z < 

O CD CD CD 


NC - No internal connection 


25[ B7 
24[ B8 
23[ G 
22 [ NC 
21 [ A8 
20[ A7 
19[ A6 


FUNCTION TABLE 


ENABLE 

G 

DIRECTION 

CONTROL 

DIR 

OPERATION 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCnON DATA Information la current at of publication date. 
Products confonn to epecificationa per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D2957. JULY 1987- REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 
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54AC11245, 74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 

Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > V^q) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc o*' .±200 mA 

Storage temperature range .-65®Cto 150®C 

t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


54AC11245 


MIN NOM MAX 


Vcc Supply voltage 

V|H High-level input voltage 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

V|L Low-level Input voltage 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

V| Input voltage 

Vq Output voltage 

•oh High-level output current 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

Iql Low-level output current 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5.5 V 

At/Av Input transition rise or fall rate 

Ta Operating free-air temperature 


74AC11245 


MIN NOM MAX 


-24 mA 
-24 


_ 12 _ 

24 mA 
24 


10 ns/V 
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54AC11245, 74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D2957. JULY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz Includes the Input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 
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54AC11245,74AC11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

(INPUT) 

(OUTPUT) 

*PLH 

AorB 

B or A 

tPHL 

tpZH 

Q 

B or A 

tpZL 

tPHZ 


BorA 

tpLZ 


Ta = 25*0 


M TYP MAX 


5 4.8 8.5 


5 4.1 6.3 


5 6.2 10.2 


5 5.9 8.6 


5 6. 


54AC11245 


MIN MAX 



74AC11245 1 

UNIT 

MIN 

MAX 

1.5 

9.5 


1.5 

6.9 


1.5 

11.4 


1.5 

9.5 

ns 

1.5 

9.5 


1.5 

10.4 

ns 


operating characteristics, Vqc = 5 V, = 25*^0 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

64 

pF 

Outputs disabled 

16 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


Input 
(see Note B) 


PARAMETER MEASUREMENT INFORMATION 
o -7^ 

500 Q ® Open tpi^Api 

f ?GND 


Output 
Control 
(low-level 
enabling) . 

Output 
Waveform 1 

OV siat2xVcc 

(see Note C) 



TEST 

SI 

tPLHAPHL 

tpLZ/tpZL 

tpHzApZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


*PZL-*I 


I 1 tpLZ-^l |<- 

'j'^50%Vcc| 

1 \IZ| 42 '-y£c_ 


50%Vcc 


-tpHL 

-VoH 

50%Vcc 
^-VoL 


Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZH -P] |4- 


I tpHZ->l ft- 

lA— I 


■50%Vcc 


•’80%Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * 3-State Outputs Drive Bus Lines Directiy 

I * inputs Are TTL-Voitage Compatibie 
I * Fiow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C~ (Enhanced-Performance impianted 
CMOS) 1-pm Process 

* 500-mA Typicai Latch-Up immunity at 125''C 

* Package Options inciude Piastic 
Smaii-Outiine Packages, Piastic Shrink 
Smaii-Outiine Packages, Piastic Thin 
Shrink Smaii-Outiine Packages, Ceramic 
Chip Carriers, and Standard Piastic and 
Ceramic 300-mil DiPs 


54ACT11245, 74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCAS031B - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11245 ... JT PACKAG 
74ACT11245 ... DB, DW, NT, OR PW 
(TOP VIEW) 

A1[ 

1 


] DIR 

A2t 

2 

23 

]B1 

A3[ 

3 

22 

] B2 

A4[ 

4 

21 

] B3 

gnd[ 

5 

20 

] B4 

GND[ 

6 

19 

] Vec 

GND[ 

7 

18 

] Vec 

gnd[ 

8 

17 

]B5 

A5[ 

9 

16 

] B6 

A6[ 

10 

15 

]B7 

A7[ 

11 

14 

]B8 

A8[ 

12 

13 

]G 


description 

These octal bus tranceivers are designed for 
asynchronous two-way communication between 
data buses. The control function implementation 
minimizes external timing requirements. 

The device allows data transmission from the A 
bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at th^direction 
control (DIR) input. The enable input (G) can be 
used to disabled the device so that the buses are 
affectively Isolated. 

The 54ACT11245 Is characterized for operation 
over the full military temperature range of - 55°C 
to 125‘'C. The 74ACT11245 is characterized for 
operation from - 40°C to 85°C. 


54ACT11245 ... FK PACKAGE 
(TOP VIEW) 


A1 


CO 

CD 

o o 

^ p O p in <D 

CD > Z > CD CD 

y L-JLJLJLJLJLJIZI 

4 

3 2 1 28 27 26 - 

] 5 

25C 

]6 

24[ 

]7 

23[ 

]8 

22 [ 

]9 

21[ 

]10 

20 [ 

]11 

19[ 

I 12 13 14 15 16 17 18 | 

1 _oanrnnnn_ 


Q Q O 
z z z 
CD CD 


Q Q in 

z z < 
CD CD 


B7 

B8 

G 

NC 

A8 

A7 

A6 


NC - No internal connection 


FUNCTION TABLE 


ENABLE 

G 

DIRECTION 

CONTROL 

DIR 

OUTPUT 

L 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

X 

Isolation 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation is currant as of publication data. 
Products confonn to specifications par tha farms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11245, 74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS031B - 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, Vj (see Note 1).. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .-65®Cto150®C 


^Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11245, 74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCASQ31B - D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 




54ACT11245 | 

1 74ACT11245 

UNIT 



MIN 

MAX 

1 MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

to 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

JOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11245 

74ACT11245 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50hA 

IIQQIII 

4.4 

4.4 

4.4 

V 

ESQi 

5.4 

5.4 

5.4 

•oh = - 24 mA 

IQQI 

3.94 

3.7 

3.8 

11^^311 

4.94 

4.7 

4.8 

Iqi^ = - 50 mA* 



3.85 


•oh = - 75 mA* 

ESD 



3.85 

VOL 

•OL = 50 fiA 

IQESI 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

I 0 L = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL *= 50 mA* 

5.5 V 


1.65 


Iql = 75 mA* 




1.65 

lOZ 

AorB 

ports* 

Vo = Vcc or GND 

5.5 V 

mam 

± 10 

±5 

HA 

l| 

Gor DIR 

Vi = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

^lA 

•cc 

V| = Vcc or GND. Iq = 0 

5.5 V 

8 

160 

80 

jiA 

Alcc^ 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4 



PF 

Cq 

Vq = Vcc 01' GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11245,74ACT11245 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS031B - D2957. JULY 1987 - REVISED APRIL 1993 


switching characteristics over recomended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


54ACT11245 

74ACT11245 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

AorB 

B or A 

1.5 

6.2 

9.2 

1.5 

10.6 

1.5 

10 

ns 

tPHL 

1.5 

5.4 

8.6 

1.5 

9.6 

1.5 

9.1 

tpZH 


AorB 

1.5 

8.1 

12 

1.5 

14.1 

1.5 

13.2 

ns 

tpZL 


1.5 

8.2 

11.7 

1.5 

13.7 

1.5 

12.9 

tPHZ 


Aor B 

1.5 

9.3 

11.8 

1.5 

13.6 

1.5 

12.9 

ns 

tPLZ 

1.5 

9.8 

12.9 

1.5 

14.6 

1.5 

13.9 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

C|_ = 50 pF, f = 1 MHz 

66 

pF 

Outputs disabled 

19 


PARAMETER MEASUREMENT INFORMATiON 


TEST 

S1 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 




1.5 V 


tpZL-»l l«- 


tpLz-+j r*- 


I tpHZ-^ |<- 
tpZH-+l 14- I 

j ^50%Vcc 


3V 

OV 

-Vcc 

VOL 

VOH 

~ov 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl. includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11253,74AC11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

D3108, MAY 1988 - REVISED APRIL 1993 


r: 

Permits Multiplexing From N Lines to 

54AC11253 

...J PACKAGE 


One Line 

74AC11253 


D OR N PACKAGE 

• 

Performs Parallel-to-Serial Conversion 


(TOP VltW 


• 

Flow-Through Architecture Optimizes 

a[ 

1 


] ICO 


PCB Layout 

b[ 

2 

15 

] 1C1 

• 

Center-Pin Vqc and GND Configurations 

1Y[ 

3 

14 

] 1C2 


Minimize High-Speed Switching Noise 

GNOt 

4 

13 

] 1C3 

• 

EPiC"^ (Enhanced-Performance Implanted 

2Y[ 

5 

12 

] Vcc 


CMOS) l-fim Process 

1G( 

6 

11 

]2C0 

• 

Package Options Include Plastic Small- 

2G t 

7 

10 

]2C1 


Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 

2C3[ 

8 

9 

]2C2 


DIPS 

54AC11253. 

..FK PACKAGE 


description 


Each of these data selectors/multiplexers 
contains Inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate output control Inputs are provided for 
each of the two four-line sections. 

The three-state outputs can interface with and 
drive data lines of bus-organized systems. With 
all but one of the common outputs disabled (at a 
high-impedance state), the low-impedance of the 
single enabled output will drive the bus line to a 
high orjow logic level. Each output has its own 
strobe (G). The output is disabled when its strobe 
Is high. 

The 54AC11253 Is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74AC11253 is characterized for 
operation from - 40°C to 85°C. 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

B 

A 

CO 

C1 

C2 

C3 

X 

X 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

L 

L 

H 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

H 

X 

X 

H 

L 

X 

X 

L 

X 

H 

L 

X 

X 

H 

X 

H 

H 

X 

X 

X 

L 

H 

H 

X 

X 

X 

H 


OUTPUT 

CONTROL 

G 


OUTPUT 

Y 


(TOP VIEW) 


o o O o o 
x- z: > CM 


1C1 

]4^ ^ 

1 20 19 r 

18L 

2C1 

ICO 

]5 

17[ 

2C2 

NC 

]6 

16C 

NC 

A 

]7 

15[ 

2C3 

B 

]8 . . 

_ .i4r 

2G 


9 10 11 12 13 


> Q O >■ |0 
2 Z CM 


NC - No internal connection 


logic symbolt 



Address inputs A and B are common to both sections. 


t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information i« current as of publication date. 
Products confonn to specifications per the tenns of Texas Instruments 
standard wan’anty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11253,74AC11253 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

D3108, MAY 1988 - REVISED APRIL 1993 

logic diagram (positive logic) 



Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq —.. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (Vj < 0 or V| > Vqq) ..±20 mA 

Output clamp current, Iqk (Vq < 0 or Vo> Vqq) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.± 100 mA 

Storage temperature range.-65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded provided the input and output current ratings are observed. 
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54AC1i253, 74AC11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

_D3108, MAY 1988 - REVISED APRIL 1993 


recommended operating conditions 





1 54AC11253 1 

1 74AC11253 

UNIT 




MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 

■■■ 

V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

1.35 

D 



Vcc = 5.5 V 

1.65 

1.65 

■■ 

V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc = 3V 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11253 

74AC11253 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH=-50fiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh =-4mA 

3V 

2.58 

2.4 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

|Qj_l = - 50 mAt 



3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 pA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = mA 

IQQI 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

•oz 

Vo = Vcc or CNC 

5.5 V 

±0.5 

±10 

±5 

pA 

l| 

V|=Vcc orGND 

5.5 V 

±0.1 

± 1 

± 1 

pA 

•cc 

V| = Vcc or GND, lO = 0 

5.5 V 

8 

160 

80 

pA 

Ci 

V|:=Vcc orGND 

5V 

3.5 



PF 

Co 

Vo = Vcc or GND 

5V 

8 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11253,74AC11253 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

D3108, MAY 1988 - REVISED APRIL 1993_ 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


54AC11253 

74AC11253 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 



1.5 

7.1 

9.7 

1.5 

11.7 

1.5 

11 

tPHL 



1.5 

7.5 

10.1 

1.5 

12.1 

1.5 

11.4 

tPLH 

Data (Any C) 


1.5 

6.8 

8.3 

1.5 

9.9 

1.5 

9.3 

tPHL 

T 

1.5 

7 

8.8 

1.5 

10.3 

1.5 

9.6 

tpZH 

7=r 

V 

1.5 

4.8 

6.2 

1.5 

7.2 

1.5 

6.8 

tpZL 

G 

T 

1.5 

5.8 

7.4 

1.5 

8.7 

1.5 

8.2 

tPHZ 

_ 

V 

1.5 

5 

6.3 

1.5 

7 

1.5 

6.7 

tPLZ 

G 

T 

1.5 

5.2 

6.5 

1.5 

7.2 

1.5 

6.9 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54AC11253 

74AC11253 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 


1.5 

4.9 

7 

1.5 

8.3 

1.5 


tPHL 


1.5 

5.2 

m 

1.5 

8.7 

1.5 

8.2 

tPLH 

Data (Any C) 


1.5 

BB 


1.5 

7.1 

1.5 

6.6 

tPHL 

T 

1.5 

4.8 


1.5 

7.3 

1.5 

6.9 

tPZH 

_ 

V 

1.5 

3.4 

4.6 

1.5 

6.4 

1.5 

5.1 

tpZL 

G 

T 

1.5 

4 

5.3 

1.5 

6.1 

1.5 

5.8 

tPHZ 

_ 

V 

1.5 

4.7 

6 

1.5 

6.6 

1.5 

6.3 

tpi_z 

G 

T 

1.5 

■a 


1.5 

6.4 

1.5 

6.2 


operating characteristics, Vqc = 5 V, T/v = 25°C 
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54AC11253,74AC11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

_D3108. MAY 1988 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 
-VW- 

^ 500 0 


qZxVcc 
O Open 
?GND 


TEST 

SI 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ^tpZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tPZL 


- 4 - 


j tpLz->j r»- 


tpzH ->i 


tPHZ~>l 


^^y^50%Vcc 


80%Vc( 


Vcc 

OV 

« Vcc 

VOL 

VOH 
» OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns. tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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* Inputs Are TTL-Voltage Compatible 

• 3-State Version of 'ACT11153 


54ACT11253, 74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SCAS040A- D3110, MARCH 1988 - REVISED APRIL 1993 


54ACT11253 ... J PACKAGE 
74ACT11253 ... D OR N PACKAGE 
(TOP VIEW) 


One Line 

At 

7^ 


Performs Parallei-to-Seriai Conversion 

B [ 

2 

15 

Package Options Include Plastic Small- 

1Y[ 

3 

14 

Outline Packages, Ceramic Chip Carriers, 

GND [ 

4 

13 

and Standard Plastic and Ceramic 300-mll 

2Y[ 

5 

12 

DIPS 

1G[ 

6 

11 

Flow-Through Architecture Optimizes 

2G [ 

7 

10 

PCB Layout 

2C3 [ 

8 

9 


Minimize High-Speed Switching Noise 
• EPIC"** (Enhanced-Performance Implanted 
CMOS) l-fim Process 

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection to the AND-OR gates. 
Separate output control inputs are provided for 
each of the two four-line sections. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at a 
high-impedance state), the low-impedance of 
the single enabled output will drive the bus line 
to a high or 1^ iogic ievei. Each output has 
ife own strobe (G). The outputs are disabled when 
G is high. 

The 54ACT11253 is characterized for operation 
over the full military temperature range of ~ 55®C 
to 125®C. The 74ACT11253 Is characterized for 
operation from - 40®C to 85®C. 

FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

B 

A 

CO 

Cl 

C2 

C3 

X 

X 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

L 

L 

H 

X 

X 

X 

L 

H 

X 

L 

X 

X 

L 

H 

X 

H 

X 

X 

H 

L 

X 

X 

L 

X 

H 

L 

X 

X 

H 

X 

H 

H 

X 

X 

X 

L 

H 

H 

X 

X 

X 

H 


OUTPUT 

CONTROL 

G 


OUTPUT 

Y 


Address inputs A and B are common to both sections. 
EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Mormatlon it currant at of publication date. 
Products eonfonn to specifications per the terms of Texas Instruments 
standard wan-anty. Production processing does not iiecessarily include 
testing of all paiametera. 


54ACT11253 ... FK PACKAGE 
(TOP VIEW) 

CM CO .. O 

O O o P O 

-r- Z > CM 


8 14L 

9 10 11 12 13 


5= § g 

<3 


NC - No internal connection 


logic symbol^ 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 
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54ACT11253,74ACT11253 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SCAS040A - D3110. MARCH 1988 ~ REVISED APRIL 1993_ 


logic diagram (positive logic) 



Pin numbers shown are for the D, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range. Vcc .... -0.5 V to 7 V 

Input voltage range, Vj (see Note 1).. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc o*" .... ± 100 mA 

Storage temperature range .-65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exf^sure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded provided the Input and output current ratings are observed. 
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54ACT11253, 74ACT11253 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

_SCAS040A- D3110. MARCH 1988- REVISED APRIL 1993 


recommended operating conditions 




54ACT11253 

74ACT11253 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11253 

74ACT11253 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50jiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


Iqh - - 75 mAt 

5.5 V 



3.85 

VoL 

IOL = 50jiA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

lOL = 24 mA 


0.36 

0.5 

0.44 

ESS! 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


I 0 L = 75 mAt 

5.5 V 



1.65 

iqz 

Vo = Vcc O'" CND 

5.5 V 

±0.5 

± 10 

±5 

liA 

i| 

V|=Vcc orGND 

5.5 V 

±0.1 

HHBI 

± 1 

^A 

Icc 

V|=VccorCND, IO = 0 

5.5 V 

8 

160 

80 

jiA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc orGND 


3.5 



PF 

Co 

Vo = Vcc or GND 

5V 

8 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This Is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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54ACT11253,74ACT11253 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SCAS040A-D3110, MARCH 1988-REVISEDAPRIL 1993_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

=:25X 


54ACT11253 

74ACT11253 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

Aor B 

Any Y 

1.5 

6.8 

9.8 

1.5 

11.8 

1.5 

11 

ns 

tPHL 

1.5 

9.1 

12.6 

1.5 

15.5 

1.5 

14.3 

tPLH 

Data (Any C) 


1.5 

5.7 

7.4 

1.5 

8.9 

1.5 

8.3 

ns 

tpHL 

Y 

1.5 

7.2 

10.5 

1.5 

12.5 

1.5 

11.7 

tpZH 

75 

V 

1.5 

5 

7.6 

1.5 

9 

1.5 

8.5 

ns 

tpZL 


T 

1.5 


El 

1.5 

8.6 

1.5 

8.1 

tPHZ 

75 

V 

1.5 

6.4 

8.6 

1.5 

9.5 

1.5 

9.2 

ns 

tPLZ 

o 

Y 

1.5 

5.9 

D 

1.5 

8.1 

1.5 

7.8 


operating characteristics, Vqc = 5 V, T/^ = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per multiplexer 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

42 

pF 

Outputs disabled 

18 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tPLH/tPHL 

tpLZ^pZL 

^PHZ/tPZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S 1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



/ - 

1.5V 

tPZL-rt 

I 

k- i 

I 

1 

1^ 

I > 

I 

S^VcC] 

/ 20% Vcc 

I 

I 

tPZH-^l 

I *PHZ-*I 

K- 

I 

1_ 


^50% Vcc 

T^^Vcc 


3V 

OV 

- Vcc 
VOL 

VOH 

-OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_D3259, MARCH 1989 - REVISED APRIL 1993 


* 3-State Outputs Interface Directly With 
System Bus 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

* 500-mA Typical Latch-Up Immunity 
at125"C 

* Provides Bus Interface From Multiple 
Sources in High-Performance Systems 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPS 

description 

This device is designed to multiplex signals from 4-bit data sources to four output da^ lines in bus-organized 
systems. The 3-state outputs will not load the data lines when the output control pin (G) is at a high logic level. 

The 74AC11257 is characterized for operation from - 40°C to 85®C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

OUTPUT 

CONTROL 

G 

SELECT 

A/B 

DATA 

A 

B 

H 

X 

X 

X 

Z 

L 

L 

L 

X 

L 

L 

L 

H 

X 

H 

L 

H 

X 

L 

L 

L 

H 

X 

H 

H 


DW OR N PACKAGE 
(TOP VIEW) 


A/B[ 

1 

20 

]1A 

1Y[ 

2 

19 

]1B 

2Y[ 

3 

18 

]2A 

GND[ 

4 

17 

]2B 

gnd[ 

5 

16 

]Vcc 

GND[ 

6 

15 

] Vcc 

GND[ 

7 

14 

] 3A 

3Y[ 

8 

13 

]3B 

4Y[ 

9 

12 

] 4A 

G[ 

10 

11 

] 4B 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnatioii it current at of publication date. 
Product* confomi to tpecifieation* per the terme of Texaa Instruments 
standard warranty. Production processing does not necessariiy inciude 
testing of ail parameters. 
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74AC11257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

D3259, MARCH 1989-REVISEDAPRIL 1993_ 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).*20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc O'' . .±100 mA 

Storage temperature range .-65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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74AC11257 

QUADRUPLE 2-LlNE TO l-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_D3259. MARCH 1989 - REVISED APRIL 1993 


recommended operating conditions 


I_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc=3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50hA 


2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = - 4 mA 

3V 

2.58 

2.48 

•oh =-24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

|QI_j = — 75 mAt 

5.5 V 


3.85 

VOL 

IOL = 50 mA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL = '•2 iTiA 

3V 

0.36 

0.44 

Iql = 24 mA 

IQQI 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

•oz 

Vq = Vcc O'" CND 

5.5 V 

*0.5 

±5 

HA 

•l 

V| = Vcc or GND 

moon 

±0.1 

±1 

liA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

jiA 

Ci 

V| = Vcc or GND 

5V 

3.5 


PF 

Co 

Vo = Vcc or GND 

1^129 

8 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

D3259. MARCH 1989-REVISEDAPRIL 1993__. _ 


switching characteristics, Vqq = 3.3 V ± 0.3 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 



MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 


V 

1.5 

5.6 

8.1 

1.5 

8.9 


tPHL 

Of D 


1.5 

6.2 

9 

1.5 

10.1 


tPLH 

NS 

AnyY 

1.5 

6.1 

9.2 

1.5 

10.2 

ns 

tPHL 

1.5 

6.6 

10 

1.5 

11.2 

tpZH 


Any Y 

1.5 

5.6 

8.2 

1.5 

9.1 

ns 

tPZL 


1.5 

7.5 

10.4 

1.5 

11.8 

tPHZ 


AnyY 

1.5 

5.6 

7.6 

1.5 

8.3 

ns 

tPLZ 


1.5 

6.2 

8.8 

1.5 

9.6 


switching characteristics, Vqq = 5 V ± 0.5 V (see Figure 1) 



FROM 

TO 

Ta 



MIN 

MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 


V 

1.5 

3.6 

5.8 

1.5 

6.4 

ns 

tPHL 

or D 


1.5 

4.1 

6.5 

1.5 

MB 

tPLH 


AnyY 

1.5 

4 

6.5 

1.5 



tPHL 

1.5 

4.4 

7.1 

1.5 

mn 

ns 

tPZH 

in 

AnyY 

1.5 

3.8 

5.9 

1.5 

6.5 

ns 

tPZL 

va 

1.5 

5 

KO 

1.5 

8.6 

tPHZ 


AnyY 

1.5 

■a 

Ba 

1.5 

7.6 

ns 

tpiz 

Va 

1.5 

4.8 

6.9 

1.5 

7.6 


operating characteristics, Vqq = 5 V, T/^ = 25°C 
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74ACH257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_D3259. MARCH 1989 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

-vw- 

I 5000 


qZxVcC 
O Open 
?GND 


TEST 

SI 

tPLH/tpHL 

tpLZ/tpZL 

tPHZ/tPZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


I 




Vcc 


ov 


tpLHH^-PI 

I I 


I 




tPHL—N-P) 


^ -►f tpHL 

T —s: -VOH 

50% Vcc ^50% V cc 


VOL 


N—^ 


tPLH 




50% Vcc 


I/— VoH 
/ 50% Vcc 
^-VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


\50% 7^50% 

|\—- 4 - 


tPZL- 


!♦- 


I tpLZ-W !♦- 
tPHZ--P| (<- 


Vcc 

OV 

* Vcc 

VOL 


il^50%Vcc 


80% Vcc 


- OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11257, 74ACT11257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SCAS053A - D3256, JANUARY 1989 - REVISED APRIL 1993 


I * Inputs Are TTL-Voltage Compatible 
I * 3-State Outputs Interface Directly With 
I System Bus 

I • Fiow-Through Architecture Optimizes 
I PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C^ (Enhanced-Performance impianted 
CMOS) l-^irn Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Provides Bus Interface From Multiple 
Sources In High-Performance Systems 

* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

The ACT11257 is designed to multiplex signals 
from 4-blt data sources to four output data lines in 
bus-organized systems. The 3-state outputs will 
n^t load the data lines when the output control pin 
(G) is at a high logic level. 

The 54ACT11257 is characterized for operation 
over the full military temperature range of - 55®C 
to 125°C. The 74ACT11257 is characterized for 
operation from - 40®C to 85°C. 


54ACT11257... J PACKAGE 
74ACT11257 ... DW OR N PACKAGE 
(TOP VIEW) 



54ACT11257 ... FK PACKAGE 
(TOP VIEW) 


o o 

< CD o O < 
CM C4 > > CO 



QQQQ>- 
Z Z Z Z 


(3 O O (3 


FUNCTION TABLE 



EPIC is a trademark of Texas Instruments incorporated. 

PRODUCTION DATA Infonnation la current ae of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11257,74ACT11257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SCAS053A- D3256, JANUARY 1989 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the DW, J, and N packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1)... -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .=*=50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . .±50 mA 

Continuous current through Vcc or GND.±100 mA 

Storage temperature range .-65®Cto150®C 


Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11257, 74ACT11257 
QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

_SCAS053A- D3256, JANUARY 1989 - REVISED APRIL 1993 


recommended operating conditions 




54ACT11257 

74ACT11257 

UNIT 



MIN 

MAX 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETERS 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54ACT11257 

74ACT11257 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

Iqh = - 50 pA 


4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = ~ 50 mAt 

5.5 V 


3.85 


•oh = - 75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 |iA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = SO 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

lOZ 

Vo = Vcc CND 

10391 

±0.5 

±10 

±5 

jaA 

l| 

V| = Vcc or CND 

5.5 V 

±0.1 

±1 

±1 

pA 

•cc 

V| = Vcc or GND, lo = 0 

5.5 V 

8 

160 

80 

liA 

Alcc^ 

One input at 3.4 V, 

Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 

5V 

3.5 



PF 

Co 

Vo = Vcc or GND 

5V 

8 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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54ACT11257,74ACT11257 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SCAS053A- D3256, JANUARY 1989 - REVISED APRIL 1993 

switching characteristics over recomended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


54ACT11257 74ACT11257 


TYP MAX I MIN MAX MIN MAX 


1.5 6.9 


.5 


1 

.5 




operating characteristics, V^c = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

41 

pF 

Outputs disabled 

13 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o ^ ^cc TEST 

500 Q ^O Open tRLH^PHL 

^ tpLz/tpzL 

Y GND 



TEST 

SI 

tPLH/tPHL 

tPLZ^PZL 

tpHZ/tpZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


(seeNoteB)* %!!!_ OV 

I 1 L 

tPLH -H II P ^ ^PHL 

'"oS“ I > ^so%v^c 


^tpLH 

I / VoH 

50%Vcc /50%Vcc 

^^-VoL 


Out-of-Phase 

Output 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


. tpLZ-»! 

I I -Vcc 

I tPHZ->j 


tpZH |4- 


•50% Vcc 


,80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

^_ SCAS056A - D3278, JANUARY 1989 - REVISED APRIL 1993 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Interface Directly With 
System Bus 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc dnd GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Impianted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up Immunity at 125X 

• Provides Bus Interface from Multiple 
Sources in High-Performance Systems 

• Package Options Include Plastic 
Small-Outiine Packages and Standard 
Plastic 300-mll DIPS 

description 

The 74ACT11258 is designed to multiplex signals from 4-bit data sources to 4-output d^a lines in bus-organized 
systems. The 3-state outputs will not load the data lines when the output control pin (G) is at a high logic level. 

The 74ACT11258 is characterized for operation from - 40®C to 85®C. 

FUNCTION TABLE 


I INPUTS 

OUTPUT 

Y 

OUTPUT 

r'nMTorM 

SELECT 

DATA 

G 

A/B 

A B 


H 

X 

X X 

Z 

L 

L 

L X 

H 

L 

L 

H X 

L 

L 

H 

X L 

H 

L 

H 

X H 

L 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information It current at of publication date. 
Productt confomi to tpecificationt per the terme of Texaa Instrumenta 
ttandard wan-anty. Production procetting doet not necettarily include 
teeting of all parametera. 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1993, Texas Instruments Incorporated 


2-331 




74ACT11258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

SCAS056A- D3278, JANUARY 1989 - REVISED APRIL 1993_ 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc ..- 0.5 V to 7 V 

Input voltage range, V| (see Note 1). .- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .~ 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) ...± 20 mA 

Output clamp current, Iqk (Vq < ^ or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND..± 100 mA 

Storage temperature range .. - 65®C to 150“C 


^ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functionai operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


I_^^_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voitage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

mm 
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74ACT11258 

QUADRUPLE 2-LINE TO 1-LINE DATA SELECTOR/MULTIPLEXER 

WITH 3-STATE OUTPUTS 

_SCAS056A- D3278, JANUARY 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

MIN MAX 

UNIT 

MIN TYP MAX 

vqh 

IOh = -50|iA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqj^ = - 24 mA 

4.5 V 

3.94 

3.8 

IQ^II 

4.94 

4.8 

|qI-I ss — 75 mAt 

5.5 V 


3.85 

VOL 

l0L = 50 

4.5 V 

0.1 

0.1 

V 

ESESI 

0.1 

0.1 

fOL = 24 mA 


0.36 

0.44 

5.5 V 

0,36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

•oz 

Vo^VccorGND 

5.5 V 

±0.5 

±5 

mA 

ll 

V|=:Vcc or GND 


±0.1 

± 1 

|iA 

Ice 

V| = Vec or GND, Iq = 0 

5,5 V 

8 

80 

fiA 

Alcc^ 

One input at 3.4 V, Other inputs at Vec or GND 

IBI 

0.9 

1 

mA 

C| 

Vi = Vcc or GND 

5V 

3.5 


PF 

Co 

Vq = Vcc or GND 

5V 

8 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

*PLH 


Any Y 

1.5 

5.4 

7.7 

1.5 

8.5 

ns 

tPHL 


1.5 

5.7 

7.7 

1.5 

■a 

*PLH 

A/B 

Any Y 

1.5 

5.7 

8 

1.5 

8.8 

ns 

tPHL 

1.5 

6.7 

9.4 

1.5 

10.4 

tpZH 

_ 

Any Y 

1.5 

5.7 

8.1 

1.5 

8.8 

ns 

tPZL 

G 

1.5 

6.4 

8.8 

1.5 

9.8 

tPHZ 

G 

Any Y 

1.5 

6.1 

7.5 

1.5 

msi 

ns 

tPLZ 

1.5 

6.3 

8.3 

1.5 

9 1 


operating characteristics , Vqq = 5 V, = 25''C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl = 50pF, f=1MHz 

35 

pF 

Outputs disabled 

15 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-333 





























































































































74ACT11258 

QUADRUPLE 2-LINE TO 1-UNE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 

SCAS056A- D3278. JANUARY 1989 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tPLH/tPHL 

tpLz/tpZL 

^PHZ/tPZH 

Open 

2xVcc 

GND 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tpHL 




I 

-H- 





VOH 

50%VcC /50%Vcc 
--VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


:1i5V 






tpZL-rt k— 


'pu-^j r*- 


I tPHZ“^| 

tpZH K- j 

j^50%Vcc 


3V 

OV 

- Vcc 

VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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* Applications inciude: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Fiow-Through Architecture to Optimize 
PCB Layout 

* Muitipie Center-Pin Vqq and GND 
Configurations to Minimize High-Speed 
Switching Noise 

• EP/C™ (Enhanced-Performance impianted 
CMOS) 1-^Am Process 

• 500-mA Typicai Latch-Up immunity 
at 125X 

* Package Options inciude Piastic 
Smaii-Outiine Packages and Standard 
Piastic 300-mii DiPs 


74AC11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS0132 - D3442, MARCH 1990 - REVISED APRIL 1993 


DW OR NT PACKAGE 
(TOP VIEW) 



description 

These positive-edge-triggered flip-flops implement D-type flip-flop logic with a direct clear Input. 

Data at the D inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going 
edge of the clock pulse. When the clock input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74AC11273 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


1 INPUTS 1 

OUTPUT 

ClJR 

CLK 

D 

Q 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information it currant at of publication date. 

Products confonn to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74AC11273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS0132 - D3442. MARCH 1990 - REVISED APRIL 1993 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ...± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND. .± 200 mA 

Storage temperature range .-65°Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


Vqq Supply voltage 


V|H High-level input voltage 


V|L Low-level input voltage 


V| input voltage 


Vq Output voltage 


lOH High-level output current 


IqL Low-level output current 


At/Av input transition rise or fall rate 


Ta Operating free-air temperature 


MIN NOM MAX UNIT 


Vcc = 3V 


Vcc = 4.5V 


Vcc = 5.5V 


Vcc = 3V 


Vcc = 4.5V 


Vcc = 5.5V 


Vcc = 3V 


Vcc = 4.5V 


Vcc = 5.5V 


Vcc = 3V 


Vcc = 4.5V 


Vcc = 5.5V 



, TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-336 



























































74AC11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS0132 - D3442, MARCH 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 



^clock Clock frequency | 

tyv Pulse duration 

CLR low 

CLK high or low 

tsu Setup time before CLKf 

Data 

CLR inactive 

th Hold time, data after CLKf I 


Ta = 25X 

MIN MAX 

MIN MAX 

0 55 

0 55 

6 

6 

9.1 

9.1 

7.5 

7.5 

6 

6 

0 

0 



timing requirements over recommended operating free-air temperature range, Vqc = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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74AC11273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS0132 - D3442. MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

^max 



55 

55 

MHz 

tPHL 


Any Q 

5.2 14.3 

16.5 

5.2 

18.4 

ns 

tPLH 

CLK 

0 

4.2 12.1 

14.3 

ma 

16.5 

ns 

tPHL 

5.5 14.5 

16.7 

5.5 

18.6 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

IVIIITI 

nfiMyv 


^max 



80 

80 

MHz 

tPHL 

CLR 

Any Q 

4.3 

9.2 

10.9 

4.3 

12.3 

ns 

tPLH 

CLK 

Any Q 

3.5 

7.7 

9.3 

3.5 

10.7 

ns 

tPHL 

4.5 

9.3 

11 

4.5 

12.4 



2-^38 


































































74AC11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCASOI32 - D3442, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test' 


CL»50pF 
(see Note A) 


5000 



LOAD CIRCUIT 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50 % 


"^r-Vcc 

\ 50 % 

|\___ ov 


tpLH -M - ^ 




I 

tPHL~4i—^ 

J 


50%Vcc 

I 




-►p tpHL 

.|-VoH 

50%Vcc 
VOL 




50%Vcc 


tpLH 

VOH 
50%Vcc 
-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t|- = 3 ns, tf = 3 ns, 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS130 - D3443, MARCH 1990 - REVISED APRIL 1993 


* Inputs Are TTL-Voltage Compatible 

* Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Multiple Center-Pin Vcc and GND 
Configurations Minimize High-Speed 
Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPS 

description 

These positive-edge-triggered flip-flops implement D-type flip-flop logic with a direct clear input. 

Data at the D inputs meeting the setup time requirements is transferred to the Q outputs on the positive-going 
edge of the clock pulse. When the clock input is at either the high or low level, the D input signal has no effect 
at the output. 

The 74ACT11273 is characterized for operation from - 40°C to 85°C. 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


DWOR NT PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA InTormation is eurrsnt as of publication data. 
Products conform to specifications per ttw terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT11273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS130 - D3443. MARCH 1990 - REVISED APRIL 1993 


logic diagram (positive iogic) 

1D 2D 3D 4D 5D 6D 7D 8D 



IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to N/qq + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ...± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) ..± 50 mA 

Continuous current through Vqq or GND..± 200 mA 

Storage temperature range .. - 65®C to 150®C 


f Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


I I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

■91 

Vo 

Output voltage 

0 

Vcc 

v 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

X 
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74ACT11273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS130-D3443, MARCH 1990-REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, T/v = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance 

CL=50pF, f=1MHz 

73 

PF 
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74ACT11273 

OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 

SCAS130 - 03443, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 





3V 

OV 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 


^15 V 


tPLH -k -^ ^ -►}“ tPHL 


-L 


^ 50 % Vcc \ ^ 


3V 

OV 

VOH 


50% Vcc \ ^CC 

tPHL-il-^ K—^tpLH 

, I ly— VoH 

50% Vcc / 50% Vcc 
-VoL 




VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11280 

9-BIT PARITY GENERATOR/CHECKER 


SCAS055A - D3201. APRIL 1989 - REVISED APRIL 1993 



description 

This universal, monolithic, nine-bit parity generator/checker features odd and even outputs to facilitate operation 
of either odd or even parity application. The word-length capability is easily expanded by cascading. 

The 74AC11280 is characterized for operation from - 40°C to 85®C. 


FUNCTION TABLE iogic symboit 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information is currant as of jMblieation data. 
Products conform to specifications par tha terms of Texas Instruments 
standard warranty. Production processing does not necessarily Include 
testing of all parameters. 
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74AC11280 

9-BIT PARITY GENERATOR/CHECKER 


SCAS055A- D3201, APRIL 1989 - REVISED APRIL 1993 


logic diagram (positive logic) 



2 EVEN 


2 ODD 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq ..- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).. . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vcc + ^.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . -^0 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. 

Continuous current through Vcc Of GND...± 100 mA 

Storage temperature range .- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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74AC11280 

9-BIT PARITY GENERATOR/CHECKER 

SCAS055A - D3201, APRIL 1989 - REVISED APRIL 1993 



recommended operating conditions 


Vcc Supply voltage 


V|H High-level input voltage 


ViL Low-level Input voltage 


V| Input voltage 


Vq Output voltage 


Iqh High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fall rate 


Ta Operating free-air temperature 


MIN NOM MAX UNIT 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc = 4.5 V 


Vcc = 5.5 V 



eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


TEST CONDITIONS 


Iqh = - 50 hA 

Vqh loH = -4mA 
Iqh = -24 mA 
Iqh = - 75 mAt 



Vql Iql = 12 mA _ 

Iql = 24 mA 
Iql = 75 mAt 


V| = Vcc or GND 


V| = Vcc gnd, Iq = 0 


V| = Vcc or gnd 


t All typical values are at Vcc = 5 V, Ta = 25°C. 
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74AC11280 

9-BIT PARITY GENERATOR/CHECKER 


SCAS055A-D3201,APRIL1989-BEVISEDAPRIL1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (see Figure 1) 



FROM 

TO 

Ta = 25^0 

MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

tpLH 

Any Input 


1.5 9.8 

13.5 

1.5 

14.9 

ns 

tPHL 

CVCIIM 

1.5 10.5 

13.9 

1.5 

15.4 

tPLH 

Any input 

ODD 

1.5 9.9 

13.8 

1.5 

15.1 

ns 

tPHL 

1.5 10.6 

14.4 

1.5 

15.6 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Figure 1) 



FROM 

TO 

Ta 

= 25*0 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 

Any input 

EVEN 

1.5 

5.9 

9.1 

1.5 

10.1 

ns 

tPHL 

1.5 

6.7 

9.9 

1.5 

10.9 

tPLH 

Any Input 

ODD 

1.5 

6 

9.3 

1.5 

10.3 

ns 

tPHL 

1.5 

6.8 

10.3 

1.5 

11.1 


operating characteristics, Vcc = 3 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance y 

Cl = 50 pF, f = 1 MHz 

68 

pF 


PARAMETER MEASUREMENT INFORMATiON 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT11280, 74ACT11280 
9-BIT PARITY GENERATORS/CHECKERS 


■ * Inputs Are TTL-Voltage Compatible 

I * Generates Either Odd or Even Parity for 
I Nine Data Lines 
I * Cascadable for n-Bits Parity 

I * Flow-Through Architecture Optimizes 

PCB Layout 

• Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

• EP!C"^ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These universal, monolithic, 9-bit parity 
generators/checkers feature odd and even 
outputs to facilitate operation of either an odd or 
even parity application. The word-length 
capability is easily expanded by cascading. 

The 54ACT11280 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74ACT11280 is characterized for 
operation from - 40®C to 85®C. 


FUNCTION TABLE 


NUMBER OF INPUTS 

ATHRU 1 

THAT ARE HIGH 

OUTPUTS 

SEVEN 

I ODD 

0, 2. 4, 6, 8 

H 

L 

1.3, 5. 7,9 

L 

H 


SCAS046A - D3148, AUGUST 1988 - REVISED APRIL 1993 


54ACT11280 ... J PACKAGE 
74ACT11280 ... D OR N PACKAGE 

(TOP VIEW) 



54ACT11280 ... FK PACKAGE 
(TOP VIEW) 

O 
O O 

Q HI Z > U. 

/ LJLJLJLJl_J 


C ] 4 

NC ]5 
B ]6 
NC ]7 
A ]8 


32 1 20 19 


10 11 12 13 

iziorino 

Q Q O Z O 
g 2 Z m “ 

o o 

w 


18[ G 
17[ NC 
16[ H 
15[ NC 
14[ I 


LU 

N 


NC - No internal connection 


logic symbolt 


A 

B 

C 

D 

E 

F 

G 

H 

I 


2 

2k 

1 

14 

13 

12 


10 

9 


8 

7 



5 


3 


SEVEN 

SODO 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the D, J, and N packages. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Infomation ki currant at of publication data. 
Producta conform to apacificationa par tha tarma of Taxat Instrumenta 
standard warranty. Production proeaaaing doaa not naeaaaarily Include 
tasting of all paramatars. 
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54ACT11280,74ACT11280 

9-BIT PARITY GENERATORS/CHECKERS 


SCAS046A- D3148, AUGUST 1988 - REVISED APRIL 1993 

logic diagram (positive logic) 



2 EVEN 


2 ODD 


Pin numbers shown are for the D, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND... ± 00 mA 

Storage temperature range .. .-65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11280, 74ACT11280 
9-BIT PARITY GENERATORS/CHECKERS 

_SCAS046A- D3148, AUGUST 1988 - REVISED APRIL 1993 


recommended operating conditions 




I 54ACT11280 

1 74ACT11280 | 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

OutpLrt voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

«OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11280 

74ACT11280 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50jiA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

5.5 V 


3.85 


IqI^ = -75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 jiA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL = SO mAt 

5.5 V 


1.60 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

Vi = Vcc or GND 

5.5 V 

±0.1 

±1 

± 1 


•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

jiA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5 V 

3.5 



PF 


t Not more than one output should be tested at a time and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54ACT11280 

74ACT11280 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Any Input 

2 EVEN 

1.5 


10.8 

1.5 

13.1 

1.5 

12.2 

ns 

tPHL 

1.5 

8.8 

12.5 

1.5 

15.6 

1.5 

14.3 

tPLH 

Any input 

2 ODD 

1.5 

7.3 

10.8 

1.5 

12.9 

1.5 

12.1 

ns 

tPHL 

1.5 

8.6 

12.4 

1.5 

15.7 

1.5 

14.3 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-351 





























































































































































54ACT11280,74ACT11280 

9-BIT PARITY GENERATORS/CHECKERS 


SCAS046A- D3148, AUGUST 1988 - REVISED APRIL 1993 

operating characteristics, Vqq = 5 V, Ta = 25''C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl=50pF. f = 1MHz 

56 

PF 


PARAMETER MEASUREMENT INFORMATiON 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Cl_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR 10 MHz, Zq > 50 n, tr s 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

_P3165, AUGUST 1988 - REVISED APRIL 1993 


* Generates Either Odd or Even Parity for 
Nine Data Lines 

* Cascadabie for n-Bits Parity 

* Direct Bus Connection for Parity 
Generation or for Checking by Using the 
Parity i/0 Port 

* Fiow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C~ (Enhanced-Performance impianted 
CMOS) 1-pm Process 

* 500-mA Typicai Latch-Up immunity 
at 125X 

* Package Options inciude Piastic 
Smaii-Outiine Packages and Standard 
Piastic 300-mii DiPs 

description 

The 74AC11286 universal 9-bit parity generator/checker features a local output for parity checking and a 
bus-driving parity I/O port for parity generation/checking. The word-length capability is easily expanded by 
cascading. 

The XMITcontrol input is implemented specifically to accom modate cascading. When the XMIT is low, the parity 
tree is disab led and the PARITY ERROR output will remain at a high logic level regardless of the input levels. 
When XMIT is high, the parity tree is enabled. The PARITY ERROR output will indicate a parity error when either 
an even number of Inputs (A through I) are high and PARITY I/O is forced to a low logic level, or when an odd 
number of inputs are high and PARITY I/O is forced to a high logic level. 

The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during power 
up or power down to prevent bus glitches. 

The 74AC11286 is characterized for operation from - 40°C to 85°C. 


B[ 1 
A[ 2 
PARITY I/O [ 3 
GND[ 4 
PARITY ERROR [ 5 

)Mt[ 6 

l[ 7 


D OR N PACKAGE 
crop VIEW) 

O' 


14 ]C 
13 ] D 

lapE 
11 
10 
9 


]Vcc 
]F 
]G 
8 ]H 



function TABLE 


NUMBER OF INPUTS 
(A THRU I) THAT 

ARE HIGH 

XMIT 

INPUT 

PARITY 

I/O 

PARITY 

ERROR 

OUTPUT 

0, 2, 4, 6, 8 

1 

H 

H 

1.3, 5, 7,9 

1 

L 

H 

0, 2, 4, 6, 8 

h 

h 

H 

h 

1 

L 

1.3, 5, 7, 9 

h 

h 

L 

h 

1 

H 


h — high input level I — low input level 

H — high output level L — low output level 
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74AC11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

D3165, AUGUST 1988 - REVISED APRIL 1993_ 


logic symbolt 



PARITY I/O 


PARITY ERROR 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 


A 

B 

C 

D 

E 

F 

G 

H 

I 

PARITY 

I/O 


XMIT 



PARITY 

ERROR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.± 100 mA 

Storage temperature range .-65®Cto150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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74AC11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

_D3165, AUGUST 1988 - REVISED APRIL 1993 


recommended operating conditions 


I I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 

■1 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■1 

V| 

input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = •♦•5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




> 

CO 

II 

O 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta^ZSX 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = ”-50hA 

3V 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

10331 

5.4 

5.4 

IOH = --4mA 

1 3V 

2.58 

2.48 

Iqh = - 24 mA 

30QII 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = - 75 mAt 

5.5 V 


3.85 

VOL 

lOL = 50 jiA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

IOL= 12 mA 


0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

loz 

Vo = Vcc O'" gnd 


±0.5 

±5 

ma 

l| 

V|=Vcc orGND 

5.5 V 

±0.1 

±1 

liA 

•cc 

V| = Vcc GND, lO = 0 

5.5 V 

8 

80 

ma 

Ci 

V|=Vcc orGND 

OOQI 

3.5 


PF 

Co 

Vq = Vcc or GND 

1 5V 1 

8.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

D3165, AUGUST 1988- REVISED APRIL 1993_ 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V, (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V, (unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, T^ = 25°C 
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74AC11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

_D3165, AUGUST 1988 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tpLZ/tPZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at QND 
(see Note C) 


N ^5o% ^ 


I 

tpZL~>l 


I 


i 

50%Vcc 




p' 


tpZH-#l K- 


tPHZ-^ l^- 


20%Vcc 


I ' - 

y50%vcc 


80%Vcc 


Vcc 

ov 

« Vcc 
VOL 

VOH 

« ov 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zq = 50 fi, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A ^ D3166, AUGUST 1988 - REVISED APRIL 1993 

* inputs Are TTL-Voltage Compatible 

* Generates Either Odd or Even Parity for 
Nine Data Lines 

* Cascadable for n-Bits Parity 

* Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

* EP/C~ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

* 500-mA lyplcal Latch-Up Immunity at 125^C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 

description 

The 74ACT11286 universal 9-bit parity generator/checker features a local output for parity checking and a 
bus-driving parity I/O port for parity generation/checking. The word-length capability is easily expanded by 
cascading. 

The XM IT control input is implemented specifically to accommodate cascading. When the XMIT is low, the parity 
tree is disab led and the PARITY ERROR output will remain at a high logic level regardless of the input levels. 
When XMIT is high, the parity tree Is enabled. The PARITY ERROR output will indicate a parity error when either 
an even number of inputs (A through I) are high and PARITY I/O is forced to a low logic level, or when an odd 
number of Inputs are high and PARITY I/O is forced to a high logic level. 

The I/O control circuitry was designed so that the I/O port will remain in the high-impedance state during 
power-up or power-down to prevent bus glitches. 

The 74ACT11286 is characterized for operation from - 40°C to 85®C. 


FUNCTION TABLE 


NUMBER OF INPUTS 
(A THRU 1) THAT 
ARE HIGH 

XMIT 

INPUT 

PARITY 

I/O 

PARITY 

ERROR 

OUTPUT 

0. 2, 4. 6. 8 

I 

H 

H 

1,3, 5, 7.9 

I 

L 

H 

0. 2. 4, 6. 8 

h 

h 

H 

h 

I 

L 

1.3, 5, 7,9 

h 

h 

L 

h 

I 

H 


h — high input level I — low Input level 

H — high output level L — low output level 


0 OR N PACKAGE 
(TOP VIEW) 


B[ 

1 

14 . 

A[ 

2 

13: 

PARITY I/O ( 

3 

12 : 

GND[ 

4 

11 ] 

PARITY ERROR t 

5 

10 ] 

XMIT[ 

6 

9 ] 

'[ 

7 

8] 
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74ACT11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A- D3166, AUGUST 1988 - REVISED APRIL 1993 


logic symbolt 



PARITY I/O 


PARITY ERROR 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, N/qq .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1). . -0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.± 100 mA 

Storage temperature range .-65®Cto150®C 


♦ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 
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74ACT11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A- D3166. AUGUST 1988 - REVISED APRIL 1993 


recommended operating conditions 


I I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

m^i 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50hA 

4.5 V 

4.4 

4.4 

V 


5.4 

5.4 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

![_ = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mAt 

ESSI 


1.65 

IBM 

PARITY I/O 

Vo = Vcc or gnd 

1^9 

±0.5 

± 5 


DM 

Except PARITY I/O 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

mA 

‘cc 

V| = Vcc or GND, *0 = ® 

5.5 V 

8 

80 

mA 

Alcc^ 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

mm 

3.5 


PF 

{1391 

PARITY I/O 

Vo = Vcc or GND 

mg 

8 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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74ACT11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCASQ69A- D3166, AUGUST 1988 - REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 

Any A thru 1 

PARITY I/O 

2.7 

6.1 

9 

2.7 

10.4 

ns 

tPHL 

3.6 

7.3 

10.8 

3.6 

12 

tPLH 

Any A thru 1 

PARITY ERROR 

3 

6.9 

9.7 

3 

11.3 

ns 

tPHL 

3.9 


UQ 

3.9 

12.9 

tPLH 

PARITY I/O 

PARITY ERROR 

2.2 

4.6 

6.8 

2.2 

7.7 

ns 

tPHL 

3.1 

5.6 

8.3 

3.1 

9.1 

tpZH 

OTT 

PARITY I/O 

1.8 

■a 

HQ 

1.8 


ns 

tPZL 

3 

6.3 

9.4 1 

3 

11.4 

tPHZ 

VMIT 

PARITY I/O 

4.7 

6.5 

mm 

4.7 

8.5 

ns 

tPLZ 

AIVII 1 

4.1 

6 

7.3 1 

4.1 

7.8 
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74ACT11286 

9-BIT PARITY GENERATOR/CHECKER 
WITH BUS DRIVER PARITY I/O PORTS 

SCAS069A- D3166, AUGUST 1988 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tPLZ/tpzL 

tPHZ/tpZH 

Open 

2 X Vcc 
GND 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1 at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


1.5 V 


jSi. 


3V 


tpZL k- 


I 


-- ov 


tPLZ k” 




tpZH k- 


I tpHZ-^l 


* Vcc 
VOL 


^ 50 % Vcc 


80% Vcc 

— -OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11353, 74ACT11353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SCAS045A- D3109, JUNE 1988 - REVISED APRIL 1993 


I * Inverting Versions of 54ACT11253 and 
I 74ACT11253 

I * Permits Multiplexing From N Lines 
I to 1 Line 

I • Performs Parallel-to-Serial Conversion 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture to Optimize 
PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC"^ (Enhanced-Performance impianted 
CMOS) 1-pm Process 

• Package Options include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

Each of these data selectors/multiplexers 
contains inverters and drivers to supply full binary 
decoding data selection_to the AND-OR gates. 
Separate strobe inputs (G) are provided for each 
of the two four-line sections. 

The 3-state outputs can interface with and drive 
data lines of bus-organized systems. With all but 
one of the common outputs disabled (at a 
high-impedance state), the low-impedance of the 
single enabled output will drive the bus line to a 
high or jow logic level. Each output has its own 
strobe (G). The output is disabled when its strobe 
is high. 


54ACT11353 ... J PACKAGE 
74ACT11535 ., . D OR N PACKAGE 
(TOP VIEW) 



54ACT11353 ... FK PACKAGE 
crop VIEW) 
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CO 
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3 

UT 

2 

CT 

1 

m 

20 
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]4 
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]5 





17[ 

2 C2 

NC 

]6 





16[ 

NC 

A 

]7 





15[ 

2C3 

B 
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The 54ACT11353 is characterized for operation over the full military temperature range of - 55°C to 125°C. 
The 74ACT11353 Is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 
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54ACT11353,74ACT11353 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SCAS045A-D3109. JUNE 1988-REVISEDAPRIL 1993 
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54ACT11353, 74ACT11353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

SCAS045A- D3109, JUNE 1988 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 

Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND. .±100 mA 

Storage temperature range .-65®Cto150®C 

t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 
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54ACT11353,74ACT11353 

DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 

WITH 3-STATE OUTPUTS 

SCAS045A- D3109, JUNE 1988 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

VOH 

IOH = -50|iA 

4.5 V 

5.5 V 

Iqh = -24 mA 

||[[QQ| 


Iqh = - 50 mAt 

mQ 

Iqh = - 75 mAt 

5.5 V 

VOL 

lOL = 50 jiA 

4.5 V 


Iql = 24 mA 

KQQ 


Iql = 50 mAt 

ESQ 

Iql = 75 mAt 


IQZ 

Vq = Vqq or GND 

IQIQ 

l| 

V| = Vcc or GND 

EB9 

•cc 

V|=VccorGND, lo = 0 




Alcc^ 


One input at 3.4 V, 

Other inputs at GND or Vcc 


5.5 V 


0.9 



mA 


Cj_|V|=VCC or GND 


Cq |Vo=:VccorGND 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V to Vcc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54ACT11353 | 

74ACT11353 | 


■ I hhTi 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Aor B 

Any Y 

1.5 

6.6 

11.1 

1.5 

13.8 

1.5 

12.7 

ns 

tPHL 

1.5 

5.9 

8.3 

1.5 

10.1 

1.5 

9.4 

tPLH 

Data (Any C) 

Any Y 

1.5 

6.3 

9.8 

1.5 

12.3 

1.5 

11 

ns 

tPHL 

1.5 

5.3 

7.2 

1.5 

10.5 

1.5 

8 

tpzH 


AnyY 

1.5 

4.3 

6.8 

1.5 

7.9 

1.5 

7.4 

ns 

tpZL 

O 

1.5 

4.2 

6.7 

1.5 

7.8 

1.5 

7.4 

tPHZ 


Any Y 

1.5 

6.1 

7.8 

1.5 

8.6 

1.5 

8.2 

ns 

tPLZ 


1.5 

5.4 

6.9 

1.5 

7.6 

1.5 

7.3 


operating characteristics, Vcc = 5 V, Ta = 25'’C 
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54ACT11353, 74ACT11353 
DUAL 1-0F-4 DATA SELECTORS/MULTIPLEXERS 
WITH 3-STATE OUTPUTS 

_SCAS045A- D3109. JUNE 1988 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZApZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2x Vcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tpZL- 


tpZH->l 



3V 

OV 

« Vcc 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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* Eight Latches In a Single Package 

* 3-State Bus-Driving True Outputs 

* Full Parallel Access for Loading 

* Buffered Control Inputs 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc 2 »nd GND Configurations 
Minimize High-Speed Switching Noise 

* EP!C'^ (Enhanced-Performance Implanted 
CMOS) 1-|im Process 

* 500-mA lyplcal Latch-Up Immunity 
at 125X 

* Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'AC11373 are transparent 
D-type latches. While the enable (C) Is high, the 
Q outputs will follow the data (D) inputs. When the 
enable is taken low, the Q outputs will be latched 
at the levels that were set up at the D Inputs. 


54AC11373,74AC11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

SCAS213 - D2957, MAY 1987 - REVISED APRIL 1993 


54AC11373 ... JT PACKAGE 
74AC11373 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 


1Q[ 

7^ 

7 ; 

]OE 

2Q[ 

2 

23 

]1D 

3Q[ 

3 

22 

]2D 

4Q[ 

4 

21 

]3D 

GND[ 

5 

20 

]4D 

GND[ 

6 

19 

] Vcc 

GND[ 

7 

18 

] Vcc 

GND[ 

8 

17 

]5D 

5Q[ 

9 

16 

]6D 

6Q[ 

10 

15 

]7D 

7Q[ 

11 

14 

]8D 

8Q[ 

12 

13 

ic 

54AC11373... 

FK PACKAGE 

Q Q 

(TOP VIEW) 

o.. o 

O O O Q Q 

oo 

> -2: 

> 10 <D 


3 2 1 28 27 26 


12 13 14 15 16 17 18 

I _oQizioinni,n- 

O Q Q O Q Q O 

Z Z Z 2 Z lO 
<3 0 O O 

NC - No internal connection 


A buffered output-enable input (OE) can be used 
to place the eight outputs in either a normal logic 

state (high or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The high-impedance third state and increased drive provide the capability 
to drive the bus lines in a bus-organized system without need for interface or pullup components. 

The output enable OE does not affect the internal operations of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 

The 54AC11373 Is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74AC11373 Is characterized for operation from - 40®C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of publication data. 
Products conform to specificationt par the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11373,74AC11373 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS213 - 02957, MAY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 
(each latch) 


I INPUTS 

OUTPUT 

Of 

ENABLE C 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symboit logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 
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54AC11373, 74AC11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

SCAS213 - D2957, MAY 1987 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . -0.5Vto6V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .--65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 
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54AC11373,74AC11373 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS213 - D2957, MAY 1987 - REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54AC11373 

74AC11373 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = ~50iiA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

IOH = “4mA 

3V 

2.58 

2.4 

2.48 

lOH = ”24 mA 


3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqI^ = - 50 mAt 

5.5 V 


3.85 


IqH = - 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 jiA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL= 12 mA 

3V 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

loz 

Vq = Vqc or GND 

IIQQI 

±0.5 

± 10 

±5 

HA 

l| 

V|=VccorGND • 

5.5 V 

±0.1 

±1 

±1 

jiA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

jiA 

Ci 

V|=Vcc or GND 

5V 

4 



PF 

Co 

Vq = Vqc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 




Ta = 25°C 

54AC11373 

74AC11373 




MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, enable C high 

5.5 

5.5 

5.5 

ns 

Isu 

Setup time, data before enable Ci 

4 

4 

4 

ns 

th 

Hold time, data after enable Ci 

2 

2 

2 

ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1) 



Texas 

INSTRUMET4TS 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-^74 











































































































































54AC11373, 74AC11373 
OCTAL D-TYPE TRANSPARENT UTCHES 
WITH 3-STATE OUTPUTS 

_SCAS213 - D2957, MAY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54AC11373 

74AC11373 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


n 

1.5 

9 

13.1 

1.5 

15.7 

1.5 

14.8 

ns 

tPHL 



1.5 

8 

10.6 

1.5 

12.4 

1.5 

11.7 

tPLH 


Any Q 

1.5 

10 

14.5 

1.5 

17.4 

1.5 

16.3 

ns 

tPHL 


1.5 

9.5 

12.8 

1.5 

15.2 

1.5 

14.2 

tpZH 


Any Q 

1.5 

9 

13.1 

1.5 

15.7 

1.5 

14.7 

ns 

tpZL 

1.5 

8.5 

11.6 

1.5 

14.1 

1.5 

13.1 

tPHZ 

7^ 

Any Q 

1.5 

9.5 

12 

1.5 

13.1 

1.5 

12.7 

ns 

tPLZ 

VJC 

1.5 

7.5 

10.2 

1.5 

11.3 

1.5 

10.8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


54AC11373 

74AC11373 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 



1.5 

6 

8.9 

1.5 

11.7 

1.5 

10.3 

ns 

tPHL 



1.5 

5.5 

7.6 

1.5 

9.1 

1.5 

8.4 

tPLH 


Any Q 

1.5 

6.5 

10 

1.5 

12.1 

1.5 

11.3 

ns 

tPHL 


1.5 

6.5 

9.1 

1.5 

11 

1.5 

10.2 

tpZH 


Any Q 

1.5 

6.5 

9.5 

1.5 

11.6 

1.5 

10.8 

ns 

tpZL 

utz 

1.5 

6 

8.6 

1.5 

10.9 

1.5 

9.7 

tPHZ 

OE 

Any Q 

1.5 

8.5 

10.6 

1.5 

11.5 

1.5 

11.1 

ns 

tPLZ 

1.5 

6 

8.2 

1.5 

9.1 

1.5 

8.7 
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54AC11373,74AC11373 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS213 - D2957, MAY 1987 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


qSxVcc 



LOAD CIRCUIT 


TEST 

SI 

tPLH/tPHL 

tpLZ/tpzL 

tpHZ/tpZH 

Open 

2 X Vcc 
GND 


Input 


N- 

I I 



VOLTAGE WAVEFORMS 


Vcc 

OV 


Timing Input 
(see Note B) 


Data Input 





Vcc 

OV 

Vcc 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 




Vcc 


50% 


4- 


k j 

—n *phl 


tPHL—14- 


/ 

I 


I 

r” 

50% Vcc 
i 

W- 




50% Vcc 


:l-VOH 

\ 50% Vcc 

>- VoL 

tPLH 

I/— Vqh 
/ 50% Vcc 
-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


V_ i 

/- 

50% 

<pzL-el 

1 

i4- i 

1 

1 

1 V 
1 

Sl50%VcC| 

_^0%Vcc 

1 

1 

tPZH->| 

1 

1 tpHZ->| 

K- 

1 

1_ 

—. > 

^50% Vcc 

'T^^Vcc 


Vcc 

OV 

-Vcc 

VOL 

VOH 

-OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


C[_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t|- = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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* Eight Latches in a Singie Package 

* 3-State Bus-Driving True Outputs 

* Fuii Paraiiei Access for Loading 

* Buffered Controi inputs 

* inputs Are TTL-Vbitage Compatibie 

* Fiow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

* £piQ^ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

* 500-mA lypicai Latch-Up immunity 
at 125‘’C 

* Package Options inciude Piastic Smaii- 
Outiine Packages, Piastic Shrink 
Smaii-Outiine Packages, Ceramic Chip 
Carriers, and Standard Piastic and Ceramic 
300-mii DiPs 


54ACT11373,74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

SCAS015A - D2957. JUNE 1987 - REVISED APRIL 1993 

54ACT11373... JT PACKAGE 
74ACT11373 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 



54ACT11373 ... FK PACKAGE 
(TOP VIEW) 


description 

These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ACT11373 are 
transparent D-type latches. While the enable (C) 
is high the Q outputs will follow the data (D) Inputs. 
When the enable Is taken low, the Q outputs will be 
latched at the levels that were set up at the D 
inputs. 

A buffered output-control input (OC) can be used 
to place the eight outputs in either a normal logic 
state (high or low logic levels) or a high- 



o Q Q o Q Q o 

Z Z Z Z Z m 

(DO O O 


NC - No internal connection 


impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The 


high-Impendance third state and increased drive provide the capability to drive the bus lines In a bus-organized 


system without need for interface or pullup components. 


The output control OC does not affect the internal operations of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 


The 54ACT11373 is characterized for operation over the full military temperature range of - 55®C to 125°C. 
The 74ACT11373 is characterized for operation from - 40°C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of publication data. Products 
conform to tpacificationt par tha tarms of Texas Instruments standard 
warranty. Production processing does not necessarHy inciude testing of all 
parameters. 
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54ACT11373, 74ACT11373 

OCTAL D-TYPE TRANSPARENT UTCHES 

WITH 3-STATE OUTPUTS 

SCAS015A-D2957. JUNE 1987-REVISED APRIL 1993_ 


FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUT 

Q 

OC 

ENABLE 

C 

D 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic symbolt 


oc 

c 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


24 




13 


EN 

Cl 


23 

ID > V 

1 

22 

2 


21 

3 


20 


4 


17 


9 


16 


10 


15 


11 


14 


12 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 


logic diagram (positive logic) 



absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vqq .- 0.5 V to 6 V 

Input voltage range, V| (see Note 1)..- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (Vi < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range ...- 65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings’ may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11373, 74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS015A-D2957, JUNE 1987-REVISED APRIL 1993 


recommended operating conditions 




1 54ACT11373 

1 74ACT11373 | 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

bH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

»c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25^ 

54ACT11373 

74ACT11373 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

Iqh = - 50 jiA 


4.4 

4.4 

4.4 

V 

1^^211 

5.4 

5.4 

5.4 

Iqh = -24 mA 

IQSIII 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

|qI_I = - 50 mAt 



3.85 


Iqh = - 75 mAt 

ESBI 



3.85 

VOL 

IqL = 50 hA 

IQQI 

0.1 

0.1 

0.1 

1 

ESSI 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

bz 

Vo = Vcc or GND 

EEEI 

±0.5 

± 10 

±5 

|lA 

i| 

V| = Vcc or GND 

EED 

±0.1 

±1 

±1 

liA 

be 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

|iA 

Alcc^ 

One Input at 3.4 V, Other 
inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Cj 

V| = Vcc or GND 

5V 

4 



pF 

^0 

Vo = Vcc or GND 


10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Ta = 25°C 


MIN MAX 


54ACT11373 


MIN MAX 


74ACT11373 


MIN MAX 


UNIT 


Pulse duration, enable C high 


6 


Setup time, data before enable C 


3.5 


3.5 


3.5 


Hold time, data after enable C i 


3.5 


3.5 


3.5 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-379 







































































































































54ACT11373,74ACT11373 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS015A- D2957, JUNE 1987 - REVISED APRIL 1993_ 


switching characteristics over recommended ranges of suppiy voitage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25‘’C 


1 54ACT11373 | 

1 74ACT11373 \ 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Q 

n 

1.5 

7.5 

10.3 

1.5 

12.7 

1.5 

11.8 

ns 

tPHL 



1-5 

6.5 

9.3 

1.5 

10.6 

1.5 

10 

tPLH 


Any Q 

1.5 

8.5 

11.3 

1.5 

14.1 

1.5 

13 

ns 

tPHL 

V./ 

1.5 

8.5 

10.9 

1.5 

13 

1.5 

12.2 

tpZH 

oc 

Any Q 

1.5 

7 

10.7 

1.5 

13.6 

1.5 

12.5 

ns 

tPZL 

1.5 

7.5 

10.9 

1.5 

12.9 

1.5 

12 

tPHZ 


Any Q 

1.5 

10 

12.1 

1.5 

12.7 

1.5 

12.2 

ns 

tPLZ 

UU 

1.5 

7.5 

9.5 

1.5 

10.5 

1.5 

10.1 


operating characteristics, Vcc = 5 V, = 25°C 
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54ACT11373,74ACT11373 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS015A- D2957. JUNE 1987- REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500Q 

-AAA^ 


5000 


2xVcc 


O open 


GND 


LOAD CIRCUIT 


Input 


H -tw-M 



VOLTAGE WAVEFORMS 


TEST 

SI 

tPLH/tPHL 

tpLZ^PZL 

tpHZ/tpZH 

Open 

2 X Vcc 
GND 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



VOH 

•50%Vcc ^50%Vcc 
-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


V!!_ / 

/ - 

1.5 V 

‘pzL-ei 

1 

k- i 

1 

1 

1 

1 

1 

V' 1 

\50% Vcq 

/ 20% Vcc 

1 

1 

tP2H->| 

1 tPHZ-^l 

14- 

1 

t-—- 

1_ 


^50% Vcc 

T^^Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Eight D-Type Flip-Flops in a Single Package 
3-State Bus-Driving True Outputs 
Full Parallel Access for Loading 
Flow-Through Architecture Optimizes 
PCB Layout 

Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 
EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-(im Process 
500-mA Typical Latch-Up Immunity 
at125X 

Package Options Include Plastic Small- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54AC11374,74AC11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 


‘ 54AC11374 ... JT PACKAGE 

74AC11374 ... DB, DW OR NT PACKAGE 
(TOP VIEW) 


description 


7^ 


2 

23 

3 

22 

4 

21 

5 

20 

6 

19 

7 

18 

8 

17 

9 

16 

10 

15 

11 

14 

12 

13 


54AC11374 .. . FK PACKAGE 
(TOP VIEW) 

Q O O O o Q Q 
CO > Z: > in CD 


These 8-bit flip-flops feature 3-state outputs /TDTzrEjrnrzrrzJCD 

designed specifically for driving highly capacitive 2D ] 5 ^ ^ ^ ^^ 25 [ 7D 

or relatively low-impedance loads. They are 1D ] e 24 [ 8D 

particularly suitable for implementing buffer OE ] 7 23 [ CLK 

registers, I/O ports, bidirectional bus drivers, and NC ] a 22 [ NC 

working registers. -,0 ] 9 2 i[ 8Q 

The eight flip-flops of the 'ACTT1374 are edge- 2Q ] 10 2 o[ 7Q 

triggered D-type flip-flops. On the positive 3Q ] 11 19[ 6Q 

transition of the clock, the Q outputs will be set to 

the logic levels that were set up at the D inputs. a Q Q o q q o 

^ z z z z z 10 

An output-control Input can be used to place 00 00 

the eight outputs in either a normai iogic state nc- No internal connection 

(high or low logic levels) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines signigicantly. 

The high-impedance third state provides the capability to drive the bus lines in a bus-organized system without 
need for Interface or pullup components. 

The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

The 54AC11374 is characterized for operation over the full military temperature range of-55°C to 125°C. The 
74AC11374 Is characterized for operation from - 40°C to 85®C. 


a Q Q o Q Q o 

^ Z Z Z Z Z in 

00 00 

NC - No internal connection 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information i» current ae of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard wan-anty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11374,74AC11374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957. JULY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

OC 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

L 

H 

X 

Qo 

L 

4 

X 

Qo 

H 

X 

X 

z 


logic symbolt logic diagram (positive logic) 
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54AC11374, 74AC11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . - 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .-65®Cto 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 
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54AC11374,74AC11374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957. JULY 1987 - REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 


Ta = 25X 

54AC11374 

MIN MAX 

MIN MAX 


74AC11374 
MIN MAX 


I ^clock Clock frequency 

in 

o 

0 75 

in 

1^ 

o 

MHz 

I tyy Pulse duration | 

I CLK low or high 

6.5 

6.5 

6.5 

ns 

tsu Setup time, data before CLKf 

2.5 

2.5 

2.5 

ns 

th Hold time, data after CLKf 

4.5 

4.5 

4.5 

ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 


Clock frequency 


Pulse duration 


Setup time, data before CLKf 


Hold time, data after CLKf 


CLK low or high 


Ta = 25X 

54AC11374 

74AC11374 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

0 95 

0 95 

0 95 

MHz 

5 

5 

5 

ns 

2.5 

2.5 

2.5 

ns 

3.5 

3.5 

3.5 

ns 
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54AC11374, 74AC11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


54AC11374 

74AC11374 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

^max 



75 

90 


75 

75 

MHz 

tPLH 

CLK 

Any Q 

1.5 

9.5 

12.5 

1.5 

15.2 

1.5 

14.2 

ns 

tPHL 

1.5 

9 

12.6 

1.5 

14.9 

1.5 

14 

tpZH 

OC 

Any Q 

1.5 

8 

10.9 

1.5 

13.3 

1.5 

12.3 

ns 

tpZL 

1.5 

8 

11.1 

1.5 

13.2 

1.5 

12.3 

tPHZ 

OC 

Any Q 

1.5 

10 

12.1 

1.5 

12.9 

1.5 

12.5 


tPLZ 

1.5 

8 

10.7 

1.5 

12.1 

1.5 

11.6 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, Ta = 25®C 
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54AC11374,74AC11374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

^LH/tPHL 

tPLZ/^PZL 

tPHZ/^PZH 

Open 

2xVcC 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


y ^50% ^50% 


tPLHH^— 


tpHL-[|- ^ 




Vcc 


ov 


J 


^^ 

/ 50% Vcc 


tpHL 

\i-- Vqh 

\ 50% Vcc 
>- VoL 


K—pH^plh 


50% Vcc 


I 

I/— Vqh 
/ 50% Vcc 
^-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


50% 




50% 


tpZL k— 


tpLZ ->j j4- 


tPZH-^ k- 




y50%Vcc 


80% Vcc 


Vcc 

OV 

« Vcc 
VOL 

VOH 
- OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Eight D-Type Flip-Flops in a Single Package 
3-State Bus-Driving True Outputs 
Full Parallel Access for Loading 
Inputs Are TTL-Voltage Compatible 
Flow-Through Architecture Optimizes 
PCB Layout 

Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 
EP/C~ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 
500-mA Typical Latch-Up Immunity 
at125X 

Package Options Include Plastic Smaii- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54ACT11374, 74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 


I 54ACT11374 ... JT PACKAGE 

74ACT11374... DB, DW OR NT PACKAGE 
(TOP VIEW) 


description 


1Q[ 

7 ^ 


]0C 

2Q[ 

2 

23 

]1D 

3Q[ 

3 

22 

]2D 

4Q[ 

4 

21 

]3D 

GND[ 

5 

20 

]4D 

GND[ 

6 

19 

] Vcc 

GND[ 

7 

18 

] Vcc 

GND[ 

8 

17 

] 5D 

5Q[ 

9 

16 

]6D 

60 [ 

10 

15 

]7D 

70 [ 

11 

14 

]8D 

80 [ 

12 

13 

]CLK 

54ACT11374. . 

. FK PACKAGE 

Q Q 

(TOP VIEW) 

o o 

.P o O Q Q 

CO 'Sf 

z 

m <o 


These 8-bit flip-flops feature 3-state outputs - 4 3 2 i 28 27 26 ^ 

designed specifically for driving highly capacitive ml 25L 7D 

or relatively low-impedance loads. They are 7 ^ n r 

particularly suitable for implementing buffer ^ C 

registers, I/O ports, bidirectional bus drivers, and t r 

working registers. 1Q ] 9 2 i[ 8Q 

2Q ] 10 20 [ 7Q 

The eight flip-flops of the ACT11374 are edge- 3Q ] 11 19 [ 6Q 

triggered D-type flip-flops. On the positive 12 13 14 is is 17 is 

transition of the clock, the Q outputs will be set to — O fziin rnmnn — 

the logic levels that were set up at the D inputs. ? z § z z § S 

GO (3 0 

An output-control input can be used to place the . _ ., . , 

eight outputs in either a normal logic state (high or 
low logic levels) or a high-impedance state. In the 

high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance third 
state provides the capability to drive the bus lines In a bus-organized system without need for Interface or pull-up 
components. 

The output control (OC) does not affect the internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

The 54ACT11374 is characterized for operation over the full military temperature range of - 55°C to 125®C. 
The 74ACT11374 is characterized for operation from - 40®C to 85®C. 


j 11 19L 

12 13 14 15 16 17 18 

_ofzioriirnnn_ 

o o a o a a o 

^ Z Z Z Z Z 10 

(3 0 00 

NC - No internal connection 


EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA infonnatien it current at of publication date. Productt 
conform to tpecifieationt per the termt of Texat Inttrumentt atandard 
warranty. Production procetting doet not necettarily include tetting of all 
parametart. 
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54ACT11374, 74ACT11374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS217 - D2957. JULY 1987 - REVISED APRIL 1993_ 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

ro 

CLK 

D 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

L 

H 

X 

QO 

L 

1 

X 

Qo 

H 

X 

X 

z 


logic symbolt logic diagram (positive logic) 


oc 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


24 


13 


EN 

>C1 


23 

ID V 

1 

22 

2 


21 


3 


20 

4 


17 

9 


16 

10 


15 


11 


14 

12 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


tjhis symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 



Pin numbers shown are for the DW, JT, and NT packages. 
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54ACT11374, 74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 200 mA 

Storage temperature range .- 65*^0 to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 
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54ACT11374,74ACT11374 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS217 - 02957, JULY 1987 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 

timing requirements over recommended ranges of supply voltages and operating free-air 
temperature (unless otherwise notes) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 
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54ACT11374, 74ACT11374 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS217 - D2957, JULY 1987 - REVISED APRIL 1993 


operating characteristics, V^c = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp<j Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

107 

pF 

Outputs disabled 

96 


PARAMETER MEASUREMENT iNFORMATION 





Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


Titvaq; 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-393 





















2-394 



■ * Contains Eight D-Type Fiip-Fiops 

I * Ciock Enabie Latched to Avoid Faise 
I Ciocking 

I * Appiications inciude: Buffer/Storage 
I Registers, Shift Registers, Pattern 

Generators 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin V^c and GND Configuration 
Minimizes High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance impianted 
CMOS) 1-^m Process 

• 500-mA Typicai Latch-Up immunity at 125°C 

• Package Options inciude Piastic Smail 
Outiine Packages and Standard Piastic 
300-mil DIPS 


74AC11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS101 -D3420, FEBRUARY 1990-REVISEDAPRIL 1993 


DW OR NT PACKAGE 
(TOP VIEW) 






1Q[ 

24 

]CLKEN 

2Q[ 

2 

23 

]1D 

3Q[ 

3 

22 

]2D 

4Q[ 

4 

21 

]3D 

GND[ 

5 

20 

] 4D 

GND[ 

6 

19 

] Vec 

GND[ 

7 

18 

] Vec 

GNDt 

8 

17 

] 5D 

5Q[ 

9 

16 

]6D 

60 [ 

10 

15 

]7D 

70 [ 

11 

14 

]8D 

80 [ 

12 

13 

j CLK 


description 

These circuits are positive-edge-triggered D-type flip-flops with a clock enable input. 

Information at the D inputs meeting t he setup time requirements is transferred to the Q outputs on the 
positive-going edge of the clock pulse if CLKEN is low. Clock triggering occurs at a particular voltage level and 
is not directly related to the transition time of the positive-going pulse. When the clock Input is at either the high 
or low level, the D i nput sign al has no effect at the output. The circuits are designed to prevent false clocking 
by transitions at the CLKEN input. 

The 74AC11377 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

CLKEN 

CLK 

D 

H 

X 

X 

Qo 

L 

t 

H 

H 

L 

t 

L 

L 

X 

L 

X 

Qo 
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74AC11377 

OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS101 - D3420, FEBRUARY 1990- REVISED APRIL 1993 


logic symbolt 

24 


CLKEN 

CLK 

1D 

2D 

3D 

4D 

5D 

6D 

7D 

8D 




13 


G1 


1C2 


23 

2D 

1 

22 

2 


21 

3 


20 

4 


17 


9 


16 


10 


15 


11 


14 


12 






IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ..± 50 mA 

Continuous current through Vqq or GND..± 200 mA 

Storage temperature range .- 65®C to 150''C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device.These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 
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74AC11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS101 - D3420, FEBRUARY 1990 - REVISED APRIL 1993 


recommended operating conditions 


I — I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3 V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3 V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50|aA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = - 4 mA 


2.58 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iq^ = - 75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 jiA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL= ‘•2 noA 

3V 

0.36 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

IQIIQI 

0.36 

0.44 

IQL = 75 mAt 

5.5 V 


1.65 

•l 

V| = Vcc or GND 

5.5 V 

±0.1 

± 1 

liA 

•cc 

V| = Vcc or GND, Iq = O 

5.5 V 

8 

80 

jlA 


Vi=Vcc or GND 

5V 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11377 

OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS101 - D3420. FEBRUARY 1990 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(uniess otherwise noted) (see Figure 1) 



Ta = 25X 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 60 

0 60 

MHz 

Pulse duration 

CLKhIgh 

5 

5 

ns 

CLKlow 

5 

5 

tsu Setup time before CLKf 

Data high 

6 

6 

ns 

Data low 

5 

5 

CLKEN high 

9 

9 

CLKEN low 

9 

9 

th Hold time after CLKf 


0 

0 

ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 100 

0 100 

MHz 

Pulse duration 

CLKhigh 

5 

5 

ns 

CLKlow 

5 

5 

tsu Setup time before CLKf 

Data high or low 

4 

4 

ns 

CLKEN high 

6 

6 

CLKEN low 

6 

6 

th Hold time after CLKf 

CLKEN inactive or active, data 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

1 Ta = 25X I 





(INPUT) 

(OUTPUT) 

1 MIN TYP 

MAX 1 




^max 



1 1 

1 1 

MHz 

tPLH 

CLK 

Any Q 

4 9.8 

15.7 

1 ^ 

17.9 


tPHL 

4.9 11.4 

18 

mm 

19.9 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

1 Ta = 25'’C 

MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

1 MIN TYP 

MAX 

^max 



1 ^00 

1 100 I 

MHz 

tPLH 

CLK 

Any Q 

3.3 6.6 

9.9 

3.3 

11.3 

ns 

tPHL 

4.1 7.8 

11.5 

4.1 

12.9 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cp(j Power dissipation capacitance 

CL = 50pF, f=1MHz 

72 

PF 
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74AC11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS101 - D3420, FEBRUARY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 






VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 




VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tj- = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ • Contains Eight D-Type Flip-Flops 

I * Clock Enable Latched to Avoid False 
I Clocking 
I * Applications Include: 

Buffer/Storage Registers 
Shift Registers 
Pattern Generators 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C~ (Enhanced-Performance Implanted 
CMOS) 1-pm Process 

• 500-mA Typical Latch-Up immunity 
at 125X 

• Package Options include Plastic 
Small-Outline Packages, Plastic Shrink 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 


74ACT11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS129 - D3450, MARCH 1990 - REVISED APRIL 1993 


DB, DW OR NT PACKAGE 
(TOP VIEW) 


1Q[ 


24 

] 

CLKEN 

2Q[ 

2 

23 

] 

ID 

3Q[ 

3 

22 

] 

2D 

4Q[ 

4 

21 

] 

3D 

GND[ 

5 

20 

] 

4D 

GND[ 

6 

19 

] 

Vcc 

GND[ 

7 

18 

] 

Vcc 

GND[ 

8 

17 

] 

5D 

5Q[ 

9 

16 

] 

6D 

6Q[ 

10 

15 

] 

7D 

7Q[ 

11 

14 

] 

8D 

8Q[ 

12 

13 

] 

CLK 


description 

These circuits are positive-edge-triggered D-type flip-flops with a clock enable Input. 

Information at the D inputs meeting t he setup time requirements Is transferred to the Q outputs on the 
positive-going edge of the clock pulse If CLKEN is low. Clock triggering occurs at a particular voltage level and 
is not directly related to the transition time of the positive-going pulse. When the clock input is at either the high 
or low level, the D i nput sign al has no effect at the output. The circuits are designed to prevent false clocking 
by transitions at the CLKEN input. 

The 74ACT11377 Is characterized for operation from - 40°C to SS^’C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

Q 

CLKEN 

CLK 

D 

H 

X 

X 

Qo 

L 

t 

H 

H 

L 

t 

L 

L 

X 

L 

X 

Qo 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Information la currant aa of publication data. 
Producta conform to apacificationa par tha tanna of Texaa Inatrumanta 
atandard wan’anty. Production procaaaing doaa not nacaaaarily includa 
tasting of all parimatars. 
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74ACT11377 

OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS129-D3450. MARCH 1990-REVISED APRIL 1993 


logic symbolt 


logic diagram (positive logic) 


CLKEN 

CLK 


24 


13 


ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


G1 

i> 1C2 


23 

2D 

1 

22 

2 


21 


3 


20 


4 


17 


9 


16 


10 


15 


11 


14 


12 






IQ 

2Q 

3Q 

4Q 

5Q 

60 

7Q 

8Q 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


CLK 

CLKEN 

ID 


8D 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Input voltage range, V| (see Note 1)..- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) ......- 0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc oi' GND.± 200 mA 

Storage temperature range — ..- 65®C to 150®C 


+ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 


recommended operating conditions 


1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

VlH 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Vl 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

iOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 
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74ACT11377 
OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS129 - D3450, MARCH 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* This Is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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74ACT11377 

OCTAL D-TYPE FLIP-FLOP 
WITH CLOCK ENABLE 

SCAS129 - D3450, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



Input 


k 

I. 


tw 



3V 

OV 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


Data Input 


^su“y 




1.5 V 


k —►i—th 


1.5 V 




3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


_/ 15V ^1.5 V 


3V 

OV 


• Li 

tpLH -k -li -►p *PHL 


n I I — 

!/-1--VoH 

/ 50% Vcc A 

-/ , \_ VoL 


tpHL-l<-»j W—p'PLH 


Out-of-Phase 

Output 


"^ ^50% Vcc ^ 50% V 


VOH 

Vcc 

VOL 


VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. ^ 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 q, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ * Flow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Vcc and GND Configuration 
I Minimizes High-Speed Switching Noise 

• EPIC (Enhanced-Performance Implanted 
CMOS) 1-|xm Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Ceramic 300-mil DIPs 

description 

The 'ACT11470 is an 8-bit registered bus 
transceiver that contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. Separate clock ( CL KAB o r 
CLKBA) and output-enable (OEAB or OEBA) 
inputs are provided for each register to permit 
independent control in either direction of dataflow. 

The A-to-B enable (CEAB) input must be low in 
order t o ente r data from A or to output data to B. 
If both CEAB and CLKAB are low, then the B port 
presents the level of the A port prior to the most 
recent low-to-high transition of CLKAB. Data flow 
from B to A is similar, but requires the use of 
CEBA, CLKBA, and OEBA Inputs. 

To avo id false clocking of the flip-flops, CEAB and 
CEBA should not be switched from low to high 
while CLK is low. 

The 54ACT11470 is characterized for operation 
over the full military temperature range of ~55®C 
to 125®C. The 74ACT11470 is characterized for 
operation from -40®C to 85®C. 


54ACT11470, 74ACT11470 
8-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 


SCAS207 - D4016. APRIL 1993 


54ACT11470... JT PACKAGE 
74ACT11470... DW PACKAGE 
(TOP VIEW) 


cebaE 1 

A1 [ 2 
A2[ 3 
A3[ 4 
A4[ 5 

gndE 6 
gndE 7 
gndE 8 
gndE 9 
asE 10 
asE ” 
A7E ’2 
asE 13 
ceabE 14 



B 1 ] 5 
CLKBA ] 6 
OEBA ] 7 
CEBA ]8 
A1 ] 9 
A2 ] 10 
A3 ] 11 


54AC11470 ... FK PACKAGE 
(TOP VIEW) 

O O 

CVJ CO JO 10 CO 

CD CQ CD > > m CO 

/- TnaaOTUOLl 
4 3 2 1 28 27 26 


12 13 14 15 16 17 18 

inaoiiiiniiirii 


25[ 
24[ 
23 [ 
22 £ 
21 [ 
20 [ 
19C 


B7 

B8 

CLKAB 


OEAB 


CEAB 

A8 

A7 


Q Q Q Q 

z z z z 
(3 (D O (D 




FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

CLKAB 

OEAB 

A 

H 

X 

X 

X 

Z 

X 

X 

H 

X 

Z 

L 

L 

L 

X 

Bgf 

L 

t 

L 

L 

L 

L 

t 

L 

H 

H 


f A-to- B data flow is shown : B-to- A flow is similar but 
uses CEBA, CLKBA, anci OEBA. 
f Output level before the indicated steady-state input 
conditions were established. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas Instruments standard warranty. 
Production processing does not necessarily include testing of all 
parameters. 
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54ACT11470,74ACT11470 

8-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCAS207 - D4016, APRIL 1993 _ 


logic symbolt logic diagram (positive iogic) 


OEBA 

CEiA 

CLKBA 

OE^ 

CEi^ 

CLKAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 



t This symbol is in accordance with ANSI/I EEE Std 91-1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc ..“0-5 to 7 V 

Input voltage range, V| (see Note 1) .. . -0.5 to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o'' . ±200 mA 

Storage temperature range .. -65'’C to 150®C 


* Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54ACT11470,74ACT11470 
8-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCAS207 - D4016, APRIL 1993 


recommended operating conditions (see Note 2) 




54ACT11470 

74ACT11470 

UNIT 



MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

WBmmm 

2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

Input voltage 


Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

^57 

o 

-24 

-24 

mA 

•OL 

Low-level output current 

^.. .. 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

°C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25»C 

54ACT11470 

74ACT11470 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

lOH = -50 pA 

4.5 V 

4.4 

4.4 

4.4 

V 

IQQQII 

5.4 

5.4 

5.4 

lOH = - 24 mA 

BEDI 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

Iq^ = — 50 mA'^^ 

5.5 V 


3.85 


Iq^ = -75 mA^ 




3.85 

VOL 

Iql = 50 pA 

■SB 

0.1 


0.1 

V 


0.1 

■ami 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 


0.36 

Km 

0.44 

•OL = 50 mAf 

ESEI 


mmm 


•OL = 75 mAt 

E3SI 



1.65 

i| 

Control inputs 

V|=VccorGND 

5.5 V 

±0.1 

±1 

±1 

pA 

Iqz* 

A or B ports 

Vq = Vcc O'' 

5.5 V 

±0.5 

±10 

±5 

pA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other Inputs at Vcc or GND 

5.5 V 

0.9 

1 

1 

mA 


Control inputs 

V| = Vcc or GND 

5V 

4.5 



PF 

EBIH 

A or B ports 

Vq = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc. 
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54ACT11470,74ACT11470 

8-BIT REGISTERED BUS TRANSCEIVERS 

WITH 3-STATE OUTPUTS 

SCAS207 - D4016, APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1) 



Ta = 25'‘C 

54ACT11470 

74ACT11470 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

^clock Clock frequency 

0 90 

0 90 

0 90 

MHz 

tyv Pulse duration 

CLK high or low 

5.5 

■Jil&fli 

5.5 

ns 

tgu Setup time 

Data before CLKf 

2 

wi^m 

2 

ns 

Data before CEABf or CEBAf 

2 


2 

th Hold time 

Data after CLKf 

3 


3 

ns 

Data after CEABf or CEBAf 

3 

3 

3 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, V^c = 5 V, T/^ = 25®C 



PRODUCT PREVIEW information eoncama producta in tha formativa or 
daaign phaaa of davaiopmant Charactariatie data and other 
apacificationa ara daaign goala. Taxaa Instrumanta raaarvaa tha tight to 
ehanga or diacontinua thaaa producta without notica. 
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54ACT11470, 74ACT11470 
8-BIT REGISTERED BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

_SCAS207 - D4016, APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/IPHL 

tpLZ/^PZL 

tPHZ^PZH 

Open 

2XVCC 

GND 



LOAD CIRCUIT 


Input 




VOLTAGE WAVEFORMS 


3V 


OV 


Timing Input 
(see Note B) 


Data Input 





VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 

I 


■W 


3V 

OV 


tpLH -H -Pi 'PHL 

I !/—1-cl-VoH 

I /50%Vcc \ 50%Vcc 

-!-^ I >- VoL 


K—^ 


tpLH 


tPHL—H-Pj 

-sJ 1/- 

> ^50%Vcc ^ 50% Vcc 


VOH 

ic 

VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


1.5 V 


tPZL -M k- 


jfiF. 

I . 


tpZH- 


tpLz-W r*- 


3V 


OV 


I tPHZ->l k- 


- Vcc 
VOL 


- 50% Vcc 




80% Vcc 

— *0V 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ Includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s. 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Compares Two 8-Bit Words 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vqc and GND Configurations 
I Minimize High-Speed Switching Noise 

• EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125°C 

* The Device Has the Equivalent of 20 kQ 
Pullup Resistor on Q Inputs 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These identity comparators perform comparisons 
on two 8-bit binary or BCD words. Features 
include 20-kQ pullup termination resistors on the 
Q inputs for analog or switch data and a P = Q 
totem-pole output. 

The 54AC11520 is characterized for operation 
over the full military temperature range of - 55°C / 
to 125°C. The 74AC11520 is characterized for 
operation from - 40°C to 85°C. 


54AC11520,74AC11520 
8-BIT IDENTITY COMPARATORS 


D2957, JULY 1987 - REVISED APRIL 1993 


54AC11520 ... J PACKAGE 
74AC11520... DW OR N PACKAGE 
(TOP VIEW) 


Q1 

P1 

QO 

PO 

GND 

FTq 

Q7 

P7 

Q6 

P6 


1 

20 

]g 

[ 2 

19 

] P2 
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18 

]Q2 
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17 

]P3 

5 

16 
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t 6 

15 

] Vcc 

[ 7 

14 
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[ 8 

13 

] Q4 

[ 9 

12 

]P5 

[ 10 

11 

] Q5 


54AC11520 ... FK PACKAGE 
(TOP VIEW) 

O 

CM CO CO O ^ 

O CL O > 0. 



/' LULJOLJLJ—I 


P2 

]4" 

2 1 20 19 r 
18[ 

Q4 

G 

]5 

17[ 

P5 

Q1 

]6 

16[ 

Q5 

P1 

]7 

15[ 

P6 

QO 


14[ 

10 11 12 13 

Q6 


—DQOOO_I 



o 
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o 
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FUNCTION TABLE 


1 INPUTS 

OUTPUT 

P = Q 

DATA 

RQ 

ENABLE 

G 

o 

II 

Q. 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard wan’anty. Production processing does not necessarily include 
testing of all parameters. 
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8-BlT IDENTITY COMPARATORS 


D2957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 
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54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 


D2957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free>air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vqc) — 
Output clamp current, Iqk (Vq < 0 or Vq > Vcq) 
Continuous output current, Iq (Vq = 0 to Vqq) . 

Continuous current through Vcc o*' GND. 

Storage temperature range . 


. ~0.5Vto7V 

-0.5 V to Vcc + O.SV 
-0.5VtoVcc + 0.5V 

.± 20 mA 

.±50 mA 

.± 50 mA 

.±100 mA 

.-65*^0 to 150"C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions 



54AC11520 

74AC11520 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vqc Supply voltage 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4.5V 

3.15 

3.15 

Vcc = 5.5V 

3.85 

3.85 

V|L Low-level Input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5V 

1.35 

1.35 

Vcc = 5.5V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

lOH High-level output current 

Vcc = 3V 

-4 

-4 

mA 

VcC = 4.5V 

-24 

-24 

Vcc = 5.5V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

VcC = 5.5V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

X 


Tityas 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


2-413 











































































54AC11520,74AC11520 
8-BIT IDENTITY COMPARATORS 


D2957. JULY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11520 

74AC11520 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50^A 

H9SI 

2.9 2.9 

2.9 

2.9 

1 

1^91 

4.4 

4.4 

4.4 

1 5.5V 

5.4 

5.4 

5.4 

•oh = - 4 mA 

KDl 

2.58 

2.4 

2.48 

•oh = - 24 mA 

ESM 

3.94 

3.7 

3.8 

ESSI 

4.94 

4.7 

4.8 

Iqh = ~ 50 mAt 

jQQQII 


3.85 


•oh = ~ 75 mAt 

ESSI 



3.85 

VOL 

•OL = 50 fiA 

HSQI 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

iOL= '•2 mA 

iQm 

0.36 

0.5 

0.44 

•OL - 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

ESQl 


1.65 


lOL = 75 mAt 

ilSOi 



1.65 

i|H 

V| = Voo, Q Inputs only 

lESESi 

10 

10 

10 

pA 

l|L 

V| = GNO, Q inputs only 

IQQQII 

-0.3 -0.6 

-1 

-1 

mA 

l| 


5.5 V 

±0.1 

±1 

± 1 

mA 

•cc 

Q inputs at GND 

Other Inputs V| = Vcc or ^ND 

5.5 V 

2.3 4.8 

8 

8 

mA 

Q Inputs open 

Other Inputs V| = Vcc or ^ND 

5.5 V 

8 

160 

80 

(lA 

Ci 

V| = Vcc or GND 

5V 

3.5 



pF 


t Not more than one output or input should be tested at a time and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vqq s 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta = 25“C 


1 54AC11520 1 

1 74AC11520 I 

UNIT 

(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

PorQ 

_ 

1.5 12 

16.5 

1.5 

20.1 

1.5 

18.6 

ns 

tPHL 

P = Q 

1.5 10.4 

14.4 

1.5 

17.6 

1.5 

16.3 

tPLH 



1.5 6.9 

9 

1.5 

10.8 

1.5 

10 

ns 

tPHL 

G 

P = Q 

1.5 6.3 

8.6 

1.5 

10.2 

1.5 

9.5 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


54AC11520 

74AC11520 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

•PLH 


PTQ 

1.5 

8.1 

11.1 

1.5 

13.7 

1.5 

12.6 


tPHL 

r or Vjf 

1.5 

7.1 

10.1 

1.5 

12.3 

1.5 

11.3 

ns 

tPLH 


_ 

1.5 

la 


1.5 

8 

1.5 

■Q 

ns 

IPHL 

G 

P = Q 

1.5 

4.8 

7.1 

1.5 

8.2 

1.5 

7.8 
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54AC11520, 74AC11520 
8-BIT IDENTITY COMPARATORS 

D2957, JULY 1987 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

42 

pF 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 

NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TYPICAL CHARACTERISTICS 


Q INPUT CURRENT 
vs 

INPUT VOLTAGE 



0 1 2 3 4 5 6 


V| - Input Voltage - V 

Figure 2 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 


I * Compares TWo 8-Bit Words 

I * Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 

I PCB Layout 

I • Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) l-fxm Process 

* 500-mA Typical Latch-Up Immunity at 125''C 

* The Device Has the Equivalent of 20-kQ 
Pullup Resistors on Q Inputs 

* Package Options Include Plastic 
Small- Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These identity comparators perform comparisons 
on two 8-bit binary or BCD words. Features 
include 20-kQ pullup termination resistors on the 
Q inputs for analog or switch data and a P = Q 
totem-pole output. 

The 54ACT11620 Is characterized for operation 
over the full military temperature range of - 55°C 
to 125®C. The 74ACT11520 Is characterized for 
operation from - 40°C to SS^^C. 


FUNCTION TABLE 


1 INPUTS 1 


DATA 

P,Q 

ENABLE 

G 

P = Q 

O 

II 

Q. 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


SCAS009B - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11520 ... J PACKAGE 
74ACT11520 ... DW OR N PACKAGE 
(TOP VIEW) 



54ACT11520 ... FK PACKAGE 



EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA information is eurrsnt as of publication data. 

Products conform to specifications par tha terms of Texas instruments 
standard wan'antyL Production processing does not necessarily inckids 
testing of all parameters. 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 
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54ACT11520,74ACT11520 
8-BIT IDENTITY COMPARATORS 


SCAS009B - D2957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 


G 

PO 

PI 

P2 

P3 

P4 

PS 

P6 

P7 

QO 

Q1 

Q2 

Q3 

Q4 

QS 

Q6 

20 N 

G1 

COMP 

4 

> 

2 

0 


19 



17 



14 


r ^ 

12 



10 



8 



3 

t) 

V, 

A 

1P = Q 

1 

0 


18 



16 



13 


> Q 

11 



9 






Q7 

i 




7 > 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


Pin numbers shown are for the DW, J, and N packages. 
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Q7 

P6 

Q6 

PS 

Q5 
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Q4 
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Q3 

P2 

Q2 
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Q1 

PO 

QO 
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16 
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schematic of Q inputs 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 


SCAS009B - D2957, JULY 1987 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc). ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc o*' . ±100 mA 

Storage temperature range .-65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

recommended operating conditions 
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54ACT11520,74ACT11520 
8-BIT IDENTITY COMPARATORS 


SCAS009B - D2957. JULY 1987 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11520 

74ACT11520 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = ~50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

IQIQI 

4.94 

4.7 

4.8 

IqH = - 50 mAt 

1 5.5V 1 


3.85 


Iqh = - 75 mAt 




3.85 

VOL 

IqL = 50 pA 

1 4.5V 1 

0.1 

0.1 

0.1 

V 

I^QQI 

0.1 

0.1 

0.1 

IqL = 24 mA 

IQJjJII 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

IqL = 50 mAt 

5.5 V 


1.65 


IqL = 75 mAt 

5.5 V 



1.65 

l|H 

V| = Vcc> Q inputs only 


10 

10 

10 

pA 

l|L 

V| = GND, Q inputs only 

I^QQII 

-0.3 -0.6 

-1 

-1 

pA 

h 

V| = Vcc or GND, P and G inputs only 

5.5 V 

±0.1 

± 1 

±1 

pA 

•cc 

Q inputs at GND, 

Other inputs V| = Vcc or GND 

5.5 V 

2.3 4.8 

8 

8 

pA 

Q inputs at open. 

Other inputs V| = Vqc or GND 

5.5 V 

8 

160 

80 

pA 

Alec* 

Q inputs open. 

One input at 3.4 V and other inputs at 
Vcc or GND, P and G inputs only 

5.5 V 

o> 

d 

1 

1 

mA 

Ci 

V|=VccorGND 

5V 

1 3.5 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 


PARAMETER 


FROM 

(INPUT) 


TO 

(OUTPUT) 


Ta = 25X 


MIN TYP MAX 


54ACT11520 


MIN MAX 


74ACT11520 


MIN MAX 


UNIT 


tPLH 


tPHL 


PorQ 


P = Q 


1.5 


8.6 12.7 


1.5 15.4 


1.5 14.3 


1.5 


8 12.4 


1.5 14.8 


1.5 13.9 


tPLH 


tPHL 


P = Q 


1.5 


6.4 


8.5 


1.5 10.2 


1.5 


9.5 


1.5 


5.8 


1.5 10.4 


1.5 


9.8 


operating characteristics, Wqq = 5 V, = 25°C 
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54ACT11520, 74ACT11520 
8-BIT IDENTITY COMPARATORS 


SCAS009B - D2957, JULY 1987 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES; A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


TYPICAL CHARACTERISTICS 

Q INPUT CURRENT 
vs 



0 1 2 3 4 5 6 

V| - Input Voltage - V 

Figure 2 
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■ * Compares Two 8-Bit Words 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin Vcc and GND Configurations 
I Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity at 125°C 

• Package Options Include Plastic Small- 
Outline Packages, Piastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


54AC11521,74AC11521 
8-BIT IDENTITY COMPARATORS 

SCAS022A - D2957, JULY 1987 - REVISED APRIL 1993 


54AC11521 ... J PACKAGE 
74AC11521 ... DB, DW OR N PACKAGE 
(TOP VIEW) 


Q1[ 

1 

20 . 

P1[ 

2 

19] 

Q0[ 

3 

is: 

P0[ 

4 

17; 

gnd[ 

5 

16] 

P = Q[ 

6 

15 ] 

G7[ 

7 

14] 

P7[ 

8 

13] 

Q6[ 

9 

12 ] 

P6[ 

10 

11] 


P2 


Q4 

P5 

Q5 


description 

These identity comparators perform comparisons 
on t wo 8-b it binary or BCD words. Also included 
is a P = Q totem-pole output. 

The 54AC11521 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74AC11521 is characterized for 
operation from - 40°C to 85®C. 


FUNCTION TABLE 


I INPUTS 

OUTPUT 

P = Q 

DATA 

P.Q 

ENABLE 

G 

O 

II 

(L 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


54AC11521 ... FK PACKAGE 
(TOP VIEW) 

O 

CO CO O ^ 

O O. O > Q. 
IIJOIIJLIJLJ 


P2 ]4 
G ]5 
Q1 ]6 
P1 ]7 
QO ]8 


3 2 1 20 19 


9 10 11 12 13 

rnomnn 


18[ Q4 
17[ P5 
16C Q5 
15[ P6 
14[ Q6 


0- Z 
O 


O 

n O 0- 


logic symbolt 


G 

PO 

PI 

P2 

P3 

P4 

P5 

P6 

P7 

QO 

Q1 

Q2 

Q3 

04 

Q5 

Q6 

Q7 


COMP 

> 

0 

> P 

7> 



1P = Q 

0 

> Q 

7y 



4 

2 

19 

17 

14 

12 

10 

8 

3 

1 

18 

16 

13 

11 

9 

7 


P = Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pins numbers shown are for the DW, J, and N packages. 

EPIC is a trademark of Texas Instruments Incorporated._ 


PRODUCTION DATA infonnatioii Is currant m of publication data. 
Products conform to specifications par tha terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11521,74AC11521 
8-BIT IDENTITY COMPARATORS 


SCAS022A- D2957, JULY 1987 - REVISED APRIL 1993 

logic diagram (positive logic) 



Pin numbers shown are for the DW, J, and N packages. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc O''GND.± 100 mA 

Storage temperature range .-65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 
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54AC11521, 74AC11521 
8-BIT IDENTITY COMPARATORS 


SCAS022A- D2957. JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 





1 54AC11521 

1 74AC11521 

UNIT 




MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 5 

5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 

■■ 

V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

3.15 




Vcc = 5.5 V 

3.85 

3.85 

■■ 



VcC = 3V 

0.9 

0.9 


V|L 

Low-level input voltage 

Vcc = ‘♦■5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc = 3V 

12 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 

°C 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11521 

74AC11521 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

IOH = -50pA 


2.9 

2.9 

2.9 

V 

1 4.5V 

4.4 

4.4 

4.4 


5.4 

5.4 

5.4 

lOH = - 4 mA 

3V 

2.58 

2.4 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

|QI_j 5= - 50 mAt 

5.5 V 


3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 |iA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = ‘•^ mA 

IIQSII 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 



1.65 


Iql = 75 mAt 

E931 



1.65 

•l 

V|=Vcc orGND 

5.5 V 

±0.1 

±1 

±1 

|xA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

^lA 

Ci 

V| = Vcc or GND 

5V 

4 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11521,74AC11521 
8-BIT IDENTITY COMPARATORS 


SCAS022A- D2957. JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta = 25X 

54AC11521 

74AC11521 



(INPUT) 

(OUTPUT) 

MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

P or Q 

_ 

1.5 12.5 

16.6 

1.5 

20.4 

1.5 

19 

ns 

tPHL 

P = Q 

1.5 10.5 

14.1 

1.5 

17.4 

1.5 

16.1 

tPLH 

TST 

P^ 

1.5 7.1 

9.8 

1.5 

11.4 

1.5 

10.8 

ns 

tPHL 

VJ 

1.5 6.4 

8.8 

1.5 

10.8 

1.5 

10.1 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25‘’C 


54AC11521 

74AC11521 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

PorQ 

_ 

1.5 

8.3 

11.3 

1.5 

14 

1.5 

13 

ns 

tPHL 

P = Q 

1.5 

7.2 

10.1 

1.5 

12.2 

1.5 

11.4 

tPLH 

_ 

_ 

1.5 

5.1 

7.1 

1.5 

8.4 

1.5 

7.9 

ns 

tPHL 

G 

P = Q 

1.5 

4.8 

7.1 

1.5 

8.6 

1.5 

8.1 


operating characteristics, Vcc = 5 V, Ta = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

42 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 


Input 
(see Note B) 


Output 


50% 


<PHL— 


3 | ^ 50 % 


I 


Vcc 

ov 


1^-^— tPLH 


""^ ^50% Vcc ^ 50% V 


VOH 
50% Vcc 

-VoL 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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I * Compares Two 8-Bit Words 

I * Inputs Are TTL-Voltage Compatible 

I • Flow-Through Architecture Optimizes 

I PCB Layout 

I • Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

* ^PIQ^ (Enhanced-Performance implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125®C 

* Package Options Include Plastic Smali- 
Outline Packages, Plastic Shrink 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 

description 

These identity comparators perform comparisons 
on t wo 8-b it binary or BCD words. Also included 
is a P = Q totem-pole output. 

The 54ACT11521 is characterized for operation 
over the full military temperature range of - 55®C 
to 125®C. The 74ACT11521 is characterized for 
operation from - 40®C to 85°C. 


FUNCTION TABLE 


1 INPUTS 1 


DATA 

P,Q 

ENABLE 

G 

P = Q 

P = Q 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


54ACT11521, 74ACT11521 
8-BIT IDENTITY COMPARATORS 

SCAS023A- D2957, JULY 1978 - REVISED APRIL 1993 


54ACT11521 ... J PACKAGE 
74ACT11521 ... DB, DW OR N PACKAGE 
(TOP VIEW) 



54ACT11521 ... FK PACKAGE 
(TOP VIEW) 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Monnation la currant aa of publication data. 
Producta confonn to apecifieationa par the tarma of Taxaa Inatrumenta 
atandard warrantyL Production proeaaaing doM not nacaaaarily include 
teating of all panmetera. 
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54ACT11521,74ACT11521 
8-BIT IDENTITY COMPARATORS 


SCAS023A- 02957, JULY 1978 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc ... -0.5 V to 6 V 

Input voltage range, V| (see Note 1) — . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to N/qc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc)..± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND .± 100 mA 

Storage temperature range ...-65®C to 150‘'C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11521, 74ACT11521 
8-BIT IDENTITY COMPARATORS 

SCAS023A- D2957, JULY 1978 - REVISED APRIL 1993 


recommended operating conditions 




1 54ACT11521 1 

1 74ACT11521 

UNIT 



MIN NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

1 0 


Vcc 

V 

Vo 

Output voltage 

0 

Vcc 



Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 


85 

°C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25'C 

54ACT11521 

74ACT11521 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50^A 


4.4 

4.4 

4.4 

V 

1 5.5V 1 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

IQQQII 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqH = - 50 mAt 

5.5 V 


3.85 


= -■ 75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

lOL - 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

1| 

V|=:Vcc orGND 

5.5 V 

±0.1 

± 1 

±1 

pA 

•cc 

V| = Vcc or GND. lo = 0 


8 

160 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc orGND 

5V 

4 



Pf= 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


54ACT11521 

74ACT11521 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

PorQ 

_ 

1.5 

8.8 

13 

1.5 

15.9 

1.5 

14.7 

ns 

tPHL 

P = Q 

1.5 

8.2 

12 

1.5 

14.6 

1.5 

13.6 

tPLH 

0 

p _ Q 

1.5 

6.7 

9.3 

1.5 

11.2 

1.5 

10.5 

ns 

tPHL 



1.5 

6.8 

8.8 

1.5 

10.2 

1.5 

9.7 
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54ACT11521,74ACT11521 
8-BIT IDENTITY COMPARATORS 


SCAS023A- 02957, JULY 1978 - REVISED APRIL 1993 

operating characteristics, Vcc = 5 V, T/^ = 25^*0 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Cl = 50 pF, f = 1 MHz 

40 

pF 


PARAMETER MEASUREMENT INFORMATION 



NOTES; A. C[_ includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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8-Latches in a Single Package 
3-State Bus-Driving Inverting Outputs 
Full Parallel Access for Loading 
Buffered Control Inputs 
Flow-Through Architecture Optimizes 
PCB Layout 

Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 
EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

500-mA Typical Latch-Up Immunity at 125X 
Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Plastic and Ceramic 
300-mil DIPS 


description 


These 8-bit latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'AC11533 are transparent 
D-type latches. While the enable (C) Is high, the 
Q outputs will follow the complements of the (D) 
lnpu_^. When the output control OC Is taken low, 
the Q outputs will be latched. The 'AC11533 is 
functionally equivalent to the 'AC11373 except for 
having inverted outputs. 


54AC11533, 74AC11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993 


54AC11533 ... JT PACKAGE 
74AC11533 ... DW OR NT PACKAGE 
(TOP VIEW) 


1Q[ 



]oc 

2Q[ 

2 

23 

]1D 

3Q[ 

3 

22 

]2D 

4Q[ 

4 

21 

]3D 

gnd[ 

5 

20 

]4D 

GND[ 

6 

19 

] Vcc 

GND[ 

7 

18 

] Vcc 

gnd[ 

8 

17 

]5D 

5Q[ 

9 

16 

]6D 

6Q[ 

10 

15 

]7D 

7Q[ 

11 

14 

]8D 

8Q[ 

12 

13 

]c 

54AC11533 .. . 

FK PACKAGE 

Q a 

(TOP VIEW) 

O O 

O O O Q Q 

CO 

^ z 

to <o 


1 28 27 26 


2D 

]5 

25C 

7D 

ID 

]6 

24C 

8D 


]7 

23 [ 

C 

NC 

]8 

22 [ 

NC 

IQ 

]9 

21C 

8Q 

2Q 

]10 

20 [ 

7Q 

3Q 

]11 

19[ 

6Q 


12 13 14 15 16 17 18 

jziotrioorirn 

lO Q Q O Q QlO 
V Z Z Z Z Z m 
GO GO 


A buffered output-control (OC) input can be used - No internal connection 

to place the eight outputs In either a normal logic 
state (high or low logic levels) or a high- 
impedance state. In the hIgh-Impedance state, 

the outputs neither load nor drive the bus lines significantly. The high-impedance third state and increased drive 
provide the capability to drive the bus lines in a bus-organized system without need for interface or pull-up 
components. 

The output control (OC) does not affect the internal operations of the latches. Old data can be retained or new 
data can be entered while the outputs are off. 

The 54AC11533 is characterized for operation over the full military temperature range of-55^0 to 125®C. The 
74AC11533 is characterized for operation from - 40°C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Productt conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11533,74AC11533 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993_ 


logic symbolt 


FUNCTION TABLE 


(each latch) 


1 INPUTS 1 

OUTPUT 

Q 


C 

D 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


logic diagram (positive iogic) 


oc 

c 

ID 

2D 

3D 

4D 

5D 

6D 

7D 

8D 


24 




13 


23 


22 


21 


20 


17 


16 


15 


14 


EN 

Cl 


ID 


t 

2 

. 3 

.._1 


9 


10 


11 


12 


10 

20 

30 

40 

50 

60 

70 

80 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


Pin numbers shown are for the DW, JT, and NT packages. 


OC 

c 

ID 


2D 


3D 


4D 


5D 


6D 


7D 


8D 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V( > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .. .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND .±200 mA 

Storage temperature range .-65®Cto150®C 


^ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54AC11533, 74AC11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 



54AC11533 

74AC11533 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage 

3 5 5.5 


V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

V 

Vcc = 4-5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

VjL Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

V 

Vcc = 4.5 V 

1.35 

1.35 

Vcc = 5.5 V 

1.65 

1.65 

V| Input voltage 

0 Vcc 

0 Vcc 

V 

Vq Output voltage 

0 Vcc 

0 Vcc 

V 

•oh High-level output current 

VcC = 3V 

-4 

-4 

mA 

Vcc = 4.5 V 

-24 

-24 

Vcc = 5.5 V 

-24 

-24 

•OL Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

T>\ Operating free-air temperature 

-55 125 

in 

CO 

o 

1 

°C 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54AC11533 

74AC11533 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

Vqh 

IOH = -50(iA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 4 mA 

3V 

2.58 

2.4 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

IgQQII 

4.94 

4.7 

4.8 

IqH = - 50 mAt 

5.5 V 


3.85 


IqH = - 75 mAt 

5.5 V 



3,85 

Vql 

•OL = 50 pA 

1031 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

•OL = mA 

3V 

0.36 

0.5 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

logon 



1.65 

•oz 

Vq = Vcc 0*' CND 

5.5 V 

±0.5 

± 10 

±5 

pA 

•l 

V| = Vcc or GND 

5.5 V 

±0.1 


± 1 

pA 

•cc 

V( = Vcc or GND, Iq = 0 

lOSDI 

8 

160 

80 

pA 

Ci 

V| =: Vcc or GND 

5V 

4 



PF 

Co 

Vq = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11533,74AC11533 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993_ 


timing requirements (see Figure 1) 




Vcc 

Ta = 25‘‘C 

54AC11533 

74AC11533 




RANGE 

MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, C high 

3.3 ± 0.3 V 

5.5 

5.5 

5.5 

ns 

5 ± 0.5 V 

4 

4 

4 

tsu 

Setup time, data before C 

3.3 ± 0.3 V 

4 

4 

4 

ns 

5 ± 0.5 V 

3.5 

3.5 

3.5 

th Hold time, data after Cj 


2 

2 

2 


5 ± 0.5 V 1 

2 

2 

2 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqo = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


1 54AC11533 1 

1 74AC11533 I 


■ iPW m^MUI 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


_ 

1.5 

8.5 

12.6 

1.5 

15.2 

1.5 

14.3 

ns 

tPHL 


Q 

1.5 

7.5 

10.1 

1.5 

12 

1.5 

11.3 

tPLH 


Any Q 

1.5 

10 

14.5 

1.5 

17.6 

1.5 

16.5 

ns 

tPHL 

\J 

1.5 

9.5 

12.8 

1.5 

15.2 

1.5 

14.3 

tPZH 

OC 

Any Q 

1.5 

9 

13.1 

1.5 

15.7 

1.5 

14.7 

ns 

tpZL 

1.5 

8.5 

11.6 

1.5 

14.1 

1.5 

13.1 

tPHZ 

oc 

Any Q 

1.5 

9.5 

12 

1.5 

13.2 

1.5 

12.8 

ns 

tPLZ 

1.5 

7.5 

10.2 

1.5 

11.4 

1.5 

11 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


1 54AC11533 1 

74AC11533 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

n 

_ 

1.5 

5.5 

8.4 

1.5 

10.6 

1.5 

9.8 

ns 

tPHL 


Q 

1.5 

5 

7.1 

1.5 

8.6 

1.5 

8 

tPLH 


Any Q 

1.5 

6.5 

10 

1.5 

12.1 

1.5 

11.3 

ns 

tPHL 

L/ 

1.5 

6.5 

9.1 

1.5 

11 

1.5 

10.3 

tpZH 

OC 

Any Q 

1.5 

6.5 

9.5 

1.5 

11.7 

1.5 

10.8 

ns 

tPZL 

1.5 

6 

8.6 

1.5 

10.9 

1.5 

9.7 

tPHZ 

OC 

Any Q 

1.5 

8.5 

10.7 

1.5 

11.7 

1.5 

11.4 

ns 

tPLZ 

1.5 

6 

8.2 

1.5 

9.3 

1.5 

8.9 
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54AC11533, 74AC11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tPLZ/tPZL 

tPHZApZH 

Open 

2xVcc 

GND 



Timing Input 
(see Note B) 


2/50% 

J\ 






Data input 


y-^— 

50% \ 50% 


^- 

ov 
Vcc 
ov 


Input 
(see Note B) 


_j(^ 




Vcc 

ov 


Output 




50% Vcc 


•tPLH 

Vqh 

50% Vcc 

VoL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



Vcc 

OV 

« Vcc 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Eight Latches in a Single Package 

I * 3-State Bus-Driving Inverting Outputs 
I * Full Parallel Access for Loading 
I • Buffered Control Inputs 

' * Inputs Are TTL-Voltage Compatible 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC'** (Enhanced-Performance Implanted 
CMOS) 1-fim Process 

* 500-mA Typical Latch-Up Immunity at 125''C 

* Package Options Include Plastic Small- 
Outllne Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These eight latches feature 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The eight latches of the 'ACT11533 are 
transparent_p-type latches. While the enable (C) 
Is high, the Q outputs will follow the complements 
of the P) lnputs_^ When the output control OC is 
taken low, the Q outputs will be latched. The 
'ACT11533 Is functionally equivalent to the 
'ACT11373 except for having inverted outputs. 

A buffered output-control (OC) input can be used 
to place the eight outputs in either a normal 
logic state (high or low logic levels) or a high- 
impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines 
significantly. The high-impedance third state and 
increased drive provide the capability to drive the 
bus lines in a bus-organized system without need 
for interface or pullup components. 

The output control (OC) does not affect the 
Internal operations of the latches. Old data can be 
retained or new data can be entered while the 
outputs are off. 


54ACT11533, 74ACT11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS01 7A - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11533 ... JT PACKAGE 
74ACT11533 ... DW OR NT PACKAGE 
(TOP VIEW) 


10 [ 

7^ 

24 ] 

2Q[ 

2 

23 ; 

3Q[ 

3 

22 ■ 

4Q[ 

4 

21: 

GND[ 

5 

20 ■ 

QN0[ 

6 

19] 

GND[ 

7 

18] 

GND[ 

8 

17] 

5Q[ 

9 

16] 

60 [ 

10 

15] 

70 [ 

11 

14] 

80 [ 

12 

13] 


54ACT11533... FK PACKAGE 
(TOP VIEW) 

O O 

Q Q P O O Q Q 

n rt > Z > m <o 
" □ ‘ TJa CJIZI oo ■ 


28 27 26 


25[ 7D 
24[ 8D 



Q Q O Q Q|0 
Z Z Z Z Z lO 
O G G G 


NC - No internal connection 


FUNCTION TABLE 
(each latch) 


INPUTS 

OUTPUT 

Q 

OC 

C 

D 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


The 54ACT11533 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74ACT11533 Is characterized for operation from - 40°C to 85°C. 


EPIC is a trademark of Texas instruments incorporated. 


PRODUCTION DATA inTormation la currant aa of publication data. 
Producta confonn to apacificationa par tha tanna of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarily includa 
taating of all paramatara. 
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54ACT11533,74ACT11533 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS017A-D2957, JULY 1987-REVISEDAPRIL1993 

logic symbolt lo9ic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 6 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or .± 200 mA 

Storage temperature range ...-65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" Is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded If the input and output current ratings are observed. 
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54ACT11533, 74ACT11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS017A- D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 




I 54ACT11533 | 

1 74ACT11533 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 


10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

X 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54ACT11533 

74ACT11533 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

lOH =-24 mA 

[IQQII 

3.94 

3.7 

3.8 

1 5.5 V 

4.94 

4.7 

4.8 

IqH = - 50 mAt 

[|^Q[| 


3.85 


|qI_I = - 75 mAt 

IQQI 



3.85 

VOL 

lOL = 50 pA 

BSQI 

0.1 

0.1 

0.1 

V 

E39i 

0.1 

0.1 

0.1 

Iql = 24 mA 

BSD 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

•oz 

Vq = Vcc O'" GND 

IBDI 

±0.5 

±10 

±5 

fiA 

l| 

V|=Vcc orGND 

5.5 V 

±0.1 

± 1 

mmmm 


•cc 

V| = Vcc or GND. Iq = 0 

5.5 V 

8 

160 

80 

jiA 

Alcc^ 

One input at 3.4 V. 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc or GND 


4 



PF 

Cq 

Vo = Vcc or GND 

mm 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11533,74ACT11533 

OCTAL D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS017A - D2957, JULY 1987 - REVISED APRIL 1993_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 




Ta = 25X 

54ACT11533 

74ACT11533 

UNIT 



MIN MAX 

MIN MAX 

MIN MAX 

tw 

Pulse duration, C high 

5 

5 

5 

ns 

^su 

Setup time, data before Ci 

3.5 

3.5 

3.5 

ns 


Hold time, data after Ci 

3.5 

3.5 

3.5 

ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25'’C 


1 54ACT11533 | 

1 74ACT11533 | 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


n 

1.5 

im 

mi 

1.5 

11.9 

1.5 

11.3 


tPHL 


U 

1.5 

6.5 

8.4 

1.5 

10.2 

1.5 

9.5 


tPLH 

C 

Any Q 

1.5 

8.5 

11.3 

1.5 

14.1 

1.5 

13 

ns 

tPHL 


1.5 

8.5 

10.7 

1.5 

13.2 

1.5 

12.2 

tpZH 

oc 

Any Q 

1.5 

7.5 

10.7 

1.5 

13.6 

1.5 

12.5 

ns 

tpZL 

1.5 

7.5 

10.9 

1.5 

12.9 

1.5 

12 

tPHZ 

oc 

Any Q 

1.5 

10.5 

12.1 

1.5 

13.1 

1.5 

12.8 


tPLZ 

1.5 

7.5 

9.5 

1.5 

10.7 

1.5 

10.3 

ns 
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54ACT11533,74ACT11533 
OCTAL D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS017A-D2957. JULY 1987- REVISED APRIL 1993 


From Output . 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o 2xVcc 


5000 

-AAAr- 


5000 


o Open 


GNO 


TEST 

SI 

tpLH/tPHL 

tpLZ/tPZL 

tPHZ/tPZH 

Open 

2x Vcc 

GND 


LOAD CIRCUIT 


Input 



VOLTAGE WAVEFORMS 



Timing Input 
(see Note B) 


Data Input 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


5V 


.N->1—th 


-3V 

OV 


jt y/l.SV 

3 

1.5 V 

u 

VOLTAGE WAVEFORMS 

_ / 


tPZL-*| 

I 

i 

I *^'^■*1 


I 

I 

Sr50%VcC| 

4 20% Vcc 

I 

tPZH-^l 

1 

1 tpHZ“>| 

1^ 

I_ 

. > 

1 

^50% Vcc 

^^^^Vcc 


3V 

OV 

« Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54AC11534,74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1998 


I * Eight D-Type Flip-Flops in a Single Package 
I * 3-State Bus Driving Inverting Outputs 
I * Full Parallel Access for Loading 
I • Inputs Are TTL-Voltage Compatible 
' • Flow-Through Architecture to Optimize 

PCB Layout 

* Center-Pin V^c and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC"*" (Enhanced-Performance Implanted 
CMOS) 1-|im Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These eight flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. * 

The eight flip-flops of the 'AC11534 are edge- 
triggered, D-type flip-flops. On the positive 
transition of the clock, the Q outputs are set to the 
complement of the logic levels at the D Inputs. The 
'AC11534 Is functionally equivalent to the 
'AC11374 except for having Inverted outputs. 

An output-control Input (OC) is used to place the 
eight outputs in either a normal logic state (high or 
low logic levels) or a high-impedance state. In the 
hIgh-Impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
hIgh-impedance third state and Increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for Interface 
or pull-up components. The output control (OC) 
does not affect the internal operation of the 
flip-flops. Old data can be retained or new data 
can be entered while the outputs are In the 
hIgh-Impedance state. 

The 54AC11534 Is characterized for operation 
over the full military temperature range of-55®C 
to 125®C. The 74AC11534 Is characterized for 
operation from - 40®C to 85®C. 



FUNCTION TABLE 
(each filp-flop) 


I INPUTS I 

OUTPUT 

be 

CLK 

D 

Q 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

So 

H 

X 

X 

2 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA litfonnation i* current M of publication date. 
Products conform to specificationt per the terms of Texas Instruments 
standard wan-anty. Production processing does not necessarily include 
testing of all parameters. 
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54AC11534,74AC11534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D2957,JULY1987-REVISEDAPRIL1993 

logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). “0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc)..± 20 mA 

Output clamp current, Iqk < 0 or Vq > Vcc) ...± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc o*" .± 200 mA 

Storage temperature range .“65®Cto150®C 


^ Stresses beyond those listed under ‘absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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54AC11534, 74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 





I 54AC11534 I 

74AC11534 1 

UNIT 




MIN 

NOM MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 


3 

5 5.5 

3 5 

5.5 

V 



Vcc = 3V 

2.1 

2.1 


V|H 

High-level Input voltage 

Vcc = 4.5 V 

3.15 

3.15 

V 



Vcc = 5.5 V 

3.85 

3.85 




Vcc = 3V 

0.9 

0.9 


V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

1.35 

V 



Vcc = 5.5 V 

1.65 

1.65 


V| 

Input voltage 


0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

0 

Vcc 

V 



Vcc = 3V 

-4 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

-24 

mA 



Vcc = 5.5 V 

-24 

-24 




Vcc=3V 

12 

12 


«OL 

Low-level output current 

Vcc = 4.5 V 

24 

24 

mA 



Vcc = 5.5 V 

24 

24 


At/Av 

Input transition rise or fall rate 

OC 

1 3 

5 

0 

5 

ns/V 

D 


10 

0 

10 

Ta 

Operating free-air temperature 


-55 

125 

-40 

85 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC11534 

74AC11534 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50hA 

3V 

2.9 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 4 mA 

3V 

2.58 

2.4 

2.48 

Iqh = - 24 mA 

BSSii 

3.94 

3.7 

3.8 

ESDI 

4.94 

4.7 

4.8 

Iqj-I = - 50 mAt 

5.5V 1 


3.85 


Iqh = - 75 mAt 

I^QI 



3.85 

VOL 

lOL = 50 |aA 

3V 

0.1 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

0.1 

5.5 V 

0.1 

0.1 

0.1 

IOL= ‘12 mA 

BEQi 

0.36 

0.5 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

5.5 V 



1.65 

•oz 

Vo = Vcc O'' CND 

5.5 V 

±0.5 

±10 

±5 

pA 

ll 

V| = Vcc or CND 

IQIQII 

±0.1 

±1 

±1 

fiA 

Ice 

V| = Vcc or GND, lo = 0 

5.5 V 

8 

160 

80 

\lA 

C| 

V|=Vcc or GND 

5V 

4 



PF 

Co 

Vo = Vcc or GND 

mm 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC11534,74AC11534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

D2957. JULY 1987-REVISED APRiL 1993_ 


timing requirements, Vqc = 3.3 V ± 0.3 V (see Figure 1) 




Ta = 25°C 

I 54AC11534 

1 74AC11534 1 




MIN MAX 

MIN 

MAX 

MIN 

MAX 


^clock 

Clock frequency 

0 50 

0 

50 

0 

50 

MHz 

tw 

Pulse duration, CLK low or CLK high 

10 

10 

10 

ns 

tsu 

Setup time, data before CLK f 

3.5 

3.5 

3.5 

ns 

th 

Hold time, data after CLK f 

5.5 

5.5 

5.5 

ns 


timing requirements, Vcc = 5 V ± 0.5 V (see Figure 1) 



Ta = 25X 

54AC11534 

74AC11534 

UNIT 

MIN MAX 

MIN MAX 

MIN MAX 

fciock Clock frequency 

0 75 

0 75 

0 75 

MHz 

tyfj Pulse duration, CLK low or CLK high 

6.5 

6.5 

6.5 

ns 

tsu Setup time, data before CLK f 

3.5 

3.5 

3.5 

ns 

th Hold time, data after CLK f 

4.5 

4.5 

4.5 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

=:25‘*C 


1 54AC11534 1 

1 74AC11534 I 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 1 

I MIN 

MAX 1 


wmimm 



50 

75 


1 1 

I I 

MHz 

tpLH 

CLK 


1.5 

11 

15.3 

1.5 

19.1 

1.5 

17.6 

ns 

tPHL 

Q 

1.5 

11 

15.7 

1.5 

19 

1.5 

17.7 

tPZH 

OC 

Q 

1.5 

9 

12.8 

1.5 

15.8 

1.5 

14.6 

ns 

tPZL 

1.5 

9 

12.6 

1.5 

15.6 

1.5 

14.3 

tPHZ 

OC 

Q 

1.5 

10 

12.6 

1.5 

13.8 

1.5 

13.3 

ns 

tPLZ 

1.5 

8 

13 

1.5 

14.2 

1.5 

13.8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


1 54AC11534 

1 74AC11534 1 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 1 

1 MIN 

MAX 1 

^max 



75 

100 


1 1 

1 75 1 

MHz 

tpLH 

CLK 

Q 

1.5 



1.5 

12.7 

1.5 

11.7 

ns 

tPHL 

1.5 

7 

10.7 

1.5 

13.2 

1.5 

12.1 

tPZH 

_ 


1.5 

6 

9.2 

1.5 

11.2 

1.5 

10.4 


tPZL 

OC 

Q 

1.5 

6 

9.2 

1.5 

11.3 

1.5 

10.4 

ns 

tPHZ 

OC 

-Q 

1.5 

9 

11.1 

1.5 

11.9 

1.5 

11.6 

ns 

tpLZ 

1.5 

6 

8.8 

1.5 

9.6 

1.5 

9.2 


operating characteristics, Vcc = 5 V, = 25°C 


1 PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

75 

pF 

Outputs disabled 

65 
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54AC11534, 74AC11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


5000 

500Q 


O 

o Open 
?GND 


TEST 

S1 

tPLH/tPHL 

tpLZ/lpZL 

tpHZ/^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


ln>Phase 

Output 


Out-of-Phase 

Output 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tpZL-^l 


tpZH-^l 



Vcc 

OV 

« Vcc 
VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q. tr = 3 ns, tf = 3 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT11534,74ACT11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS038A - D2957, JULY 1987 - REVISED APRIL 1993 


I * Eight D-TVpe Flip-Flops in a Single Package 
I * 3-State Bus Driving Inverting Outputs 
I * Full Parallel Access for Loading 
I • Inputs Are TTL-Voltage Compatible 
' • Flow-Through Architecture to Optimize 

PCB Layout 

* Center-Pin Vqq and GND Configurations to 
Minimize High-Speed Switching Noise 

* EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-(xm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These eight flip-flops feature 3-state outputs 
designed for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

The eight flip-flops of the 'ACT11534 are 
edge-triggered D-type flif^iops. On the positive 
transition of the clock, the Q outputs are set to the 
complement of the logic levels at the D Inputs. The 
'ACT11534 is functionally equivalent to the 
'ACT11373 except for having Inverted outputs. 

An output-control Input (OC) is used to place the 
eight outputs in either a normal logic state (high or 
low logic levels) or a high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. The 
high-impedance third state and Increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for interface 
or pull-up components. The output control (OC) 
does not affect the internal operations of the 
flip-flops. Old data can be retained, or new data 
can be entered while the outputs are in the 
high-impedance state. 

The 54ACT11534 is characterized for operation 
over the full military temperature range of -SS'^C 
to 125®C. The 74ACT11534 is characterized for 
operation from - 40°C to 85°C. 



FUNCTION TABLE 
(each flip-flop) 


OC 

INPUTS 

CLK 

D 

OUTPUT 

Q 

L 

T 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


EPIC is a trademark of Texas Instruments Incorporated. 
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tetting of ail parametert. 
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54ACT11534,74ACT11534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS038A- 02957, JULY 1987 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, I qk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .-65®Cto150®C 


* Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 
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54ACT11534,74ACT11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCAS038A- D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 




54ACT11534 

74ACT11534 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25”C 

54ACT11534 

74ACT11534 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50|iA 

IQ3SII 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

m^Qii 

4.94 

4.7 

4.8 

lOH = - 50 mAt 



3.85 


lOH = - 75 mAt 

5.5 V 



3.85 

VOL 

lOL = 50 jiA 

IQIQII 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

•OL = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

•oz 

Vq = Vcc Of 

5.5 V 

■■■KS 

± 10 

±5 

mA 

•l 

V| = Vcc Of GND 

5.5 V 

±0.1 

±1 

±1 

fiA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

hA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc or GND 

5V 

4 



pF 

Co 

Vq = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11534,74ACT11534 

OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCA^038A- D2957. JULY 1987 - REVISED APRIL 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, = 25®C 
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54ACT11534, 74ACT11534 
OCTAL D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCASQ38A- D2957, JULY 1987- REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZ/tPZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


1.5V \l.5V 

V- 


3V 

OV 


L J 


tPLH I* ^ 'PHU 

‘ J^50%vic Sc 50%Vcc” 

-f I N- VoL 


Output 


Out-of-Phase 

Output 


tpHL W *\ 1^—^»PLH 

. - - ly— VOH 

\50%VcC /50%Vcc 


VOL 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 




“H—'h 



- j ' 

1.5 V 

VOLTAGE WAVEFORMS 


Y 5 V 

»PZL-»t !♦- 1 

1 j tPLZ -*1 


1 \^50%Vccl 

-f 20 % Vcc 

1 i" 

1 1 tPHZ->l 

tpZH -►j |4- 

1_ 

JhS0%Vcc 

"l^^^Vcc 


3V 

OV 

« Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


C[_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 q, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one Input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS136 - D3608, JULY 1990 - REVISED APRIL 1993 


• Inputs Are TTL-Voltage Compatible 

• 3-State True Outputs 

• Back-to-Back Registers for Storage 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

This 8"bit registered transceiver contains two sets 
of D-type latches for temporary storage of data 
f lowing in either direction. Separat e latch e nable 
(LEAB or LEBA) and output enable (GAB or GBA) 

Inputs are provided for each register to permit 
independent control in either direction of dataflow. 

The A-t o-B ena ble (CEAB) input must be low in order to enter data from A or to output data to B. Havin g CEAB 
low and LEAB low makes the A-to-B l atches tra nspare nt; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and GAB both low, the 3-state B outputs are active and ref l ect the 
dat a pres ent at the output of the A latches. Data flow from B-to-A is similar, but requires the use of CEBA, LEBA, 
and GBA inputs. 

The 74ACT11543 is characterized for operation from - 40°C to 85°C. 



FUNCTION TABLE 



f A-to-B data flow is shown: B-to-A flow control is the same except uses 


CEBA, LEBA. and GBA. _ 

f Data present before low-to-high transition of LEAB. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of publication data. 

Productt conform to tpacificationt par tha tarmt of Taxat Instrumantt 
standard warranty. Production procatsing doat not nacassariiy includa 
tasting of all paramaters. 
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74ACT11543 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS136 - D3608, JULY 1990 - REVISED APRIL 1993_ 


logic symbolt logic diagram (positive logic) 


GBA 

CEBA 

LEAB 

GM 

CE® 

LE^ 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 


28 N. 

1EN 

G1 

1C5 

1 K 

27 

IS 


2EN4 

G2 

2C6 

•-I 

IS _ 





10 




11 


12 




13 


O- 


V 3 


6D 


5D 


4V 


26 


25 


24 


23 


20 


19 


18 


17 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



To Seven Other Transceivers 


absoiute maximum ratings oyer operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0*5 V to 7 V 

Input voltage range, V| (see Note 1). ... -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq -i- 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vqc) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcq) ..± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) .± 50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range ...-65®C to 150®C 


^ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions 


1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

■■ 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

“C 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS136 - D3608, JULY 1990 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

Vec 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP max 

VOH 

IOH = “50mA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

IqH = - 24 mA 

IQQQII 

3.94 

3.8 

I 5.5 V I 

4.94 

4.8 

Iqh = - 75 mA* 



3.85 

VOL 

lOL = 50 (xA 

I 4.5V I 

0.1 

0.1 

V 

IQ^QII 

0.1 

0.1 

Iql = 24 mA 

I 4.5 V I 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mAt 

ESSI 


1.65 

vm 

Control inputs 

V| = Vec or GND 

5.5 V 

±0.1 

± 1 

fxA 


A or B ports* 

Vq = Vec or GND 

5.5 V 

±0.5 

± 5 

fxA 

Ice 

V| = Vec or GND. Iq = 0 

noon 

8 

80 

fxA 

Alcc^ 

One input at 3.4 V, Other inputs at GND or Vec 

5.5 V 

0.9 

1 

mA 

EH 

Control inputs 

V| = Vec or GND 

5V 

4.5 


PF 

BSI 

A or B ports 

Vq = Vec or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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74ACT11543 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS136 - D3608, JULY 1990 - REVISED APRIL 1993_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tpLH 

A or B 

B or A 

3.5 

6.2 

9.1 

3.5 

10.2 

ns 

tPHL 

3.2 

6.5 

10.8 

3.2 

12.1 

tPLH 

LEMorLEM 

Aor B 

3 

6.1 

10.1 

3 

11.2 


tPHL 

3.7 

7.2 

11.7 

3.7 

13.2 


tPZH 

CEBAorCEAB 

Aor B 

3.5 

mm 


3.5 

12.2 

ns 

tPZL 

3.2 

8.4 

13.4 


16 

tPHZ 

CEBAorCEAB 

Aor B 

4.8 

7.3 

10.1 

4.8 

11 

ns 

tPLZ 

5.1 

7.5 

10.3 

5.1 

11.1 

tpZH 

GBA or GAB 

AorB 

3.3 

6.4 

10.5 

3.3 

11.5 

ns 

tpZL 

3 

8 

12.8 

3 

15.3 

tPHZ 

GBA or GAB 

Aor B 

4.6 

6.9 

9.6 

4.6 

10.4 

ns 

tPLZ 

5 

7.1 

9.8 

5 

10.5 
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74ACT11543 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS136 - D3608, JULY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



TEST 

SI 

tPLHAPHL 

tpLZ/fpZL 

tpHZ/tPZH 

Open 

2x Vcc 

GND 


LOAD CIRCUIT 


Input 


n -tw-»i 



VOLTAGE WAVEFORMS 



Timing Input 
(see Note B) 

. \ 

- 3V 

3V 



- OV 

- 3V 

OV 

Data Input 


mm f\\/ 


VOLTAGE WAVEFORMS 

— g V 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tPHL 


1.5V 



3V 

OV 




y—^ 

Jt 50% Vcc 


'PHL 

-VoH 




50% Vcc 

VoL 

N tpLH 

ly- VoH 

50% Vcc / 50% Vcc 
-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL - 


*PZH“Pj 



3V 

OV 


« Vcc 
VoL 

VOH 


« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS133 - D3609, JULY 1990 - REVISED APRIL 1993 


* Inputs Are TTL-Voltage Compatible 

* 3-State Inverted Outputs 

* Back-to-Back Registers for Storage 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"^ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

This 8-bit registered transceiver contains two sets 
of D-type latches for temporary storage of data 
f lowing in either direction. Separat e latch e nable 
(LEAB or LEBA) and output enable (GAB or GBA) 
inputs are provided for each register to permit 
independent control in either direction of dataflow. 

The 74ACT11544 inverts data in both directions. 

The A-t o-B ena ble (CEAB) input must be low in order to enter data from A or to output data to B. Havin g CEAB 
low and LEAB low makes the A-to-B latches tra nspar ent; a subsequent low-to-high transition of LEAB puts the 
A latches in the storage mode. With CEAB and GAB both low, the 3-state B outputs are active and ref l ect the 
dat a pres ent at the output of the A latches. Data flow from B-to-A is similar, but requires the use of CEBA, LEBA, 
and GBA inputs. 

The 74ACT11544 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 


INPUTS 

LATCH 

STATUS 

OUTPUT BUFFERS 

CEAB 

LEAB 

GAB 

ATOBt 

B1 THRU B8 

H 

X 

X 

Storing 

Z 

X 

H 


Storing 


X 


H 


z 

L 

L 

L 

Transparent 

Current A Data 

L 

H 

L 

Storing 

Previousf^ A Data 


t A-to-B data flow is shown: B-to-A flow control is the same except uses 

CEBA, LEBA. and GBA. _ 

f Data present before low-to-high transition of LEAB. 
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74ACT11544 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS133 - D3609, JULY 1990 - REVISED APRIL 1993_ 


logic symbolt 


GBA 

CEBA 

LlAB 

GM 

CE® 

LEAB 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

A8 


"_tJ 

1 


27 


15 


14 


16 


2 


1 

□ 

3 

ij 

4 

h. 

^ W 

5 


11 

12 

13 


1 EN3 

G1 

1C5 

2EN4 

G2 

2C6 


V3 


6D 


sq 


4V 


26 



•— 




25 


24 


23 


20 

^ W 

19 


18 

^ w 

17 


B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 



To Seven Other Transceivers 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) ...± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc or GND.± 200 mA 

Storage temperature range .-65°Cto150®C 


♦ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

«OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 
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74ACT11544 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS133- 03609, JULY 1990 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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74ACT11544 

OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS133 - D3609, JULY 1990 - REVISED APRIL 1993_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

ta 

= 25*0 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


IVIMA 


tPLH 

AorB 

Bor A 

2.4 

5.7 

8.2 

Bi 

8.9 

ns 

tPHL 

4.1 

7.3 

9.3 

4.1 

10.3 

tPLH 

LEBAorLEM 

Aor B 

2.6 

6 

8.7 

2.6 

9.5 

ns 

tPHL 

■EZH 

7.1 

10.1 

3.4 

11 

tpZH 

CEBA orCEAB 

AorB 

3.3 

6.7 

9.5 

3.3 

10.4 

ns 

tPZL 

3.6 

8.2 

11.2 

3.6 

13 

tPHZ 

CEBAorCEAB 

Aor B 

4.8 

7.6 

9.7 

4.8 

10.4 

ns 

tPLZ 

4.7 

7.6 

9.5 

4.7 

10.2 

tpZH 

GBA or GAB 

A nr tl 

3 

6.4 

r 

3 

9.9 

ns 

tpZL 

M or D 

3.5 

7.8 

10.8 

3.5 

12.5 

tPHZ 

GBAor G^ 

Aor B 

4.6 

7.3 

9.3 

mm 

103 

ns 

tPLZ 

4.6 

7.2 

9.2 

1 4.6 

9.7 1 
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74ACT11544 
OCTAL REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_SCAS133 - D3609, JULY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tpLHApHL 

tpLZ/tpZL 

tpHZ/^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



tPLH -f -P) 


I 


I 

tPHL—H- 


->1 




1 


tpHL 


1“ 
50%Vcc 


i-VoH 

SOXVcc 

VOL 


14—Pf 


50% Vcc 


tpLH 

VOH 
50% Vcc 
VOL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL->| 


*PZH-Pj 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics; PRR s 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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f 74AC11590 

8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

^_ SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993 

* Parallel Registered Outputs 
• Internal Counters Have Direct Clear 
* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 
• £piQ^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 
• 500-mA Typical Latch-Up Immunity 
at 125X 

• Package Options Include Plastic 
Smali-Outllne Packages and Standard 
Plastic 300-mll DIPs 

description 

The 74AC11590 contains an 8-bit binary counter that feeds an 8-bit storage register. The storage register has 
parallel outputs. Separate clocks are provided for both the binary counter and storage register. 

The binary c ounte r features a direct clear (CCLR) Input and a count-enable (CCKEN) input. For casc ading , a 
ripple-carry (RC O) output is provided. Expansion is easily accomplished for two stages by connecting RCO of 
the first sta ge to CCKEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting RCO of each stage to CCK of the following stage. 

Both the register and the counter have individual positive-edge-triggered clocks. If both clocks are connected 
together, the counter state Is always one count ahead of the register. Internal circuitry prevents clocking from 
the clock enable. 

The 74AC11590 Is characterized for operation from -40®C to 85°C. 



logic symbolt 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 
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74AC11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993 



-►j4- Inhibit >|4- 


Counter Clear 
8 9 10 0 

-— Count — 


Outputs 

Disabled 
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74AC11590 

8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 

SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . 

Input voltage range, Vi (see Note 1) .— 

Output voltage range, Vq (see Note 1) . 

Input clamp current, \\^ (V| < 0 or V| > Vcc) • • • 
Output clamp current, Iqk (Vq < 0 or Vq > Vqc) 
Continuous output current, Iq (Vq = 0 to Vqq) . 

Continuous current through Vqq or GND. 

Storage temperature range . 


. -0.5Vto7V 

-0.5 V to Vqq-P 0.5 V 
-0.5 V to Vqq + 0.5 V 

. ±20 mA 

. ±50 mA 

. ±50 mA 

. ±225 mA 

.... -65"Cto150"C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_^^^_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5V 

3.85 




VcC = 3V 

0.9 

■■ 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■1 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



VCC-3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

_SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50pA 

3V 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh =-4mA 

mol 

2.58 

2.48 

Iql = - 24 mA 

4.5 V 

3.94 

3.8 

IQQQI 

4.94 

4.8 

IqH = -75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 

3V 

0.1 

0.1 

V 

KSSfl 

0.1 

0.1 

E3SI 

0.1 

0.1 

IOL= 12 mA 

3V 

0.36 

0.44 

Iql = 24 mA 

|{QQ[| 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

•oz 

Vo=Vcc or GND 

ESB 

±0.5 

±5 

mA 

•cc 

V|=VccorGND, IO = 0 

IQgQI 

8 

80 

mA 

Cj 

V| = Vcc or GND 

mm 

3 


PF 

Co 

Vo = Vcc or GND 

mm 

11 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(uniess otherwise noted) (see Figure 1) 



Ta = 25°C 

MIN MAX 

UNIT 

MIN MAX 

Iclock Clock frequency, CCK or RCK 

0 50 

0 50 

MHz 

tyv Pulse duration 

CCK or RCK high or low 

10 

10 

ns 

CCLR low 

7.4 

7.4 

tsu Setup time 

iiiiiiiiiiiiiiiii™ 

5.2 

5.2 

ns 

liiillllllllllllll— 

3.4 

3.4 

|CCKt before RCKt* | 

8.1 

8.1 

th Hold time 

IT IT] ri'nfiTi'T^ 

0 

0 

ns 


t This setup time ensures that the register will see stable data from the counter outputs. The clocks may be tied together, in which case the register 
will be one clock pulse behind the counter. 
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74AC11590 

8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 

SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25X 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency, CCK or RCK 

0 80 

0 80 

MHz 

tyy^ Pulse duration 

CCK or RCK high or low 

6.3 

6.3 

ns 

CCLR low 

4.9 

4.9 

tsu Setup time 


3.7 

3.7 

ns 

llllllllll IIIIIIIM 

1.6 

1.6 

CCKf before RCKft 

5.5 

5.5 

th Hold time 

CCKEN low after CCKf 

0.5 

0.5 

ns 


t This setup time ensures that the register will see stable data from the counter outputs. The clocks may be tied together, in which case the register 
will be one clock pulse behind the counter. 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25^ 


MIN 

MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


^max 

CCK or RCK 


1 1 

1 ^ 1 

MHz 

tPLH 

CCK 

R^ 

7 

13.5 




ns 

tPHL 

9 

16.9 

19.5 

9 

22.1 

tPLH 

CCLR 

RCO 

6.2 

12.4 

14.8 

6.2 

17.1 

ns 

tPLH 

RCK 

n 


13.7 

16.2 

7.3 

18.7 

ns 

tPHL 


7 

13.6 

15.9 

7 

17.9 

tpZH 

OE 


7.8 

15.5 

18.5 

7.8 

21.1 

ns 

tPZL 

V-iC 

8.5 

18.2 

21.4 

8.5 

24.5 

tPHZ 

OE 

n 

6.3 

10 

11.9 

6.3 

13.2 

ns 

tPLZ 


6.8 

10.8 

12.8 

6.8 

14.1 

tPLH 

CCKEN 

RCO 

6 

11.7 

14 

6 

16.2 


tPHL 

6 

11.6 

13.7 

6 

15.4 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25‘‘C 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




mmsmm 

CCK or RCK 


1 1 

1 1 

MHz 

tPLH 

CCK 

RCO 

3.6 

7.8 

10.2 

1 3.6 

11.7 

ns 

tPHL 

4.7 

9.8 


■a 

14:4 

tPLH 

CCLR 

r55 

3.2 

7.2 

9.5 

1 3.2 

10.9 

ns 

tPLH 

RCK 

n 

IIQjlfll 

8 

10.4 

■a 

12 

ns 

tPHL 


3.6 

8.2 

10.7 

3.6 

12.1 

tpZH 

OE 

n 

3.8 

8.9 

11.9 

3.8 

13.6 

ns 

tpZL 


mm 

9.5 

12.6 

m 

14.3 

tPHZ 

OE 

n 

Ui!_ 

7.5 

9.4 

1 4.5 

10.5 

ns 

tPLZ 


IQIII 

8.7 

10.8 

m 

12 

tPLH 

CCKEN 

R^ 

3 

6.9 

9 

3 

10.4 

ns 

tPHL 

2.9 

7 

9.2 

2.9 

10.4 
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74AC11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

SCAS194 - D3988, MARCH 1992 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25°C 





From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATiON 

02xVcc 

500 Q o Open _ 

-AAA-^ ^ TEST 

YGND —-r- 



TEST 

S1 

tPLH/tPHL 

tpLZ^tpzL 

tpHZ/tPZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


-Vcc 


Input 50% 



Data Input 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


•50% Vcc 


■50% Vcc 


►| tpHL 

H-Vqh 

\ 50% Vcc 
>- VoL 

W-tpLH 

I 

ly- Vqh 

/ 50% Vcc 
--VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL -►I k— 


tPLZ 


20% Vcc 


tpZH->| 


tpHZ->l 


- VoL 


k-_ 

y50%Vcc 


■’80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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* Inputs Are TTL-Voltage Compatible 

* Parallel Registered Outputs 

* Internal Counters Have Direct Clear 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity at 125®C 

* Package Options Include Plastic 
Small-Outllne Packages and Standard 
Plastic 300-mil DIPs 


74ACT11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

SCAS195 - D3989. MARCH 1992 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 



Qa 

CCK 

CCKEN 

CCLR 

Vcc 

Vcc 

OE 

RCK 

RCO 

Qh 


description 

The 74ACT11590 contains an 8-bit binary counter that feeds an 8-bit storage register. The storage register has 
parallel outputs. Separate clocks are provided for both the binary counter and storage register. 

The binary c ounte r features a direct clear (CCLR) input and a count-enable (CCKEN) input. For casc ading , a 
ripple-carry (RC O) output is provided. Expansion is easily accomplished for two stages by connecting RCO of 
the first sta ge to CCKEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting RCO of each stage to CCK of the following stage. 

Both the register and the counter have Individual positive-edge-triggered clocks. If both clocks are connected 
together, the counter state is always one count ahead of the register. Internal circuitry prevents clocking from 
the clock enable. 

The 74ACT11590 is characterized for operation from -40°C to 85°C. 

logic symbolt 
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Counter Clear > Outputs 

8 9 10 0 1 2 L Disabled 

- Count -— W -1 
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74ACT11590 

8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 

SCAS195 - D3989. MARCH 1992- REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . . -0.5 V to 7 V 

Input voltage range, V( (see Note 1) ... -0.5 V to Vqc -i- 0.5 V 

Output voltage range, Vq (see Note 1) ..... -0.5 V to Vqc + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ±50 mA 

Continuous current through Vqq or GND. . ±225 mA 

Storage temperature range . -65®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

input transition rise or fail rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74ACT11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

_SCAS195 - D3989. MARCH 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S«C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IQH = “50mA 


4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

IqH =-75 mAt 

5.5 V 


3.85 

VoL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

BSEI 

0.36 

0.44 

moon 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

i| 

V| = Vcc Of gnd 


±0.1 

±1 

mA 

•oz 

Vq = Vcc or GND 

E33i 

±0.5 

±5 

mA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

pA 

Alec* 

One input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

Ci 

V|=Vcc or GND 

5V 

3 


PF 

Co 

Vq = Vcc or GND 

WEM 

11 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25°C 

MIN MAX 

UNIT 

MIN MAX 

^ciock Clock frequency, CCK or RCK 

o 

00 

o 

0 80 

MHz 

tvv Pulse duration 

CCK or RCK high or low 

6.3 

6.3 

ns 

CCLR low 

8.4 

8.4 

tsu Setup time 


5.1 

5.1 

ns 

IllllllllllllllllM 

1.6 

1.6 

CCKf before RCKt§ 

5.5 

5.5 

Hold time 

.. 

0.6 

0.6 

ns 


§ This setup time ensures that the register will see stable data from the counter outputs. The clocks may be tied together, in which case the register 
will be one clock pulse behind the counter. 
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8-BIT BINARY COUNTER 

WITH REGISTERED 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT11590 
8-BIT BINARY COUNTER 
WITH REGISTERED 3-STATE OUTPUTS 

_SCAS195 - D3989, MARCH 1992 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tpLH/tPHL 

tpLZ/tpZL 

'PHZ/tPZH 

Open 

2 X Vcc 
GND 




VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 




I 


th 



3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V 


^1.5 V 


3V 

OV 


tpLH -f - ^ 

1 ^ 

I 50%Vcc 




*PHL 


■\ -VoH 

50%Vcc 
VoL 


tpHL W *\ 

I/— VoH 
;50%VcC ^50%Vcc 
-^-VoL 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL->{ 


tpZH->) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl Includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Parallel 3-State I/O: Register Inputs/ 

I Counter Outputs 

I * Counter Has Direct Overriding Load and 
I Clear 

I • Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance implanted 
CMOS) 1-fim Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 


74AC11593 
8-BIT BINARY COUNTER 
WITH 3-STATE I/O INPUT REGISTERS 
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DW OR NT PACKAGE 
(TOP VIEW) 

a/QaI 

7^ 

24 

]CCK 

B/Qb[ 

2 

23 

]CCLR 

C/Qc[ 

3 

22 

]CCKEN 

D/Qd[ 

4 

21 

]CCKEN 

GND[ 

5 

20 

]CLOAD 

GND[ 

6 

19 

]Vcc 

GND[ 

7 

18 

] Vcc 

GND[ 

8 

17 

]OE 

e/Qe[ 

9 

16 

]OE 

f/Qf[ 

10 

15 

]RCK 

G/Qq [ 

11 

14 

]RCK 

H/Qh[ 

12 

13 

]RCO 


description 

The 74AC11953 consists of a parallel input, an 8-bit storage register feeding an 8-bit counter, and a 3-state I/O 
which provides parallel count outputs. Both the register and the counter have individual positive-edge triggered 
clocks. 

The function tables show the operati on of t he counter clock-enable (CCKEN, CCKEN) and output-enable (OE, 
OE) inputs. A register clock-enable (RCK) input is also provided. 

The counter (RCO) input has direct load and clear functions. A low-going RCO pulse will be obtain ed whe n the 
counter reach es the he x word FF. Expansion Is easily accomplished for two stages by connecting RCO of the 
first stage to CC KEN of the second stage. Cascading for larger count chains can be accomplished by 
connecting RCO of each stage to CCK of the following stage. 

The 74AC11593 is characterized for operation from - 40°C to 85°C. 

Function Tables 


COUNTER CLOCK ENABLE OUTPUT ENABLE 


INPUTS 

OUTPUTS 

a/Qa thru H/Qh 

OE OE 

L L 

L H 

H L 

H H 

Input mode 

Input mode 
Output mode 

Input mode 


INPUTS 1 

OUTPUTS 

A/QaTHRUH/Qh 

CCKEN 

CCKEN 

L 

L 

Enable 

L 

H 

Disable 

H 

L 

Enable 

H 

H 

Enable 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at (rf publication date. 
Productt conform to tpecificatlont per the termt of Texat Instrumentt 
ttandard warranty. Production procetting doet not necetsarily include 
tetting of all parametert. 


Texas 

Instrumekts 


POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


Copyright © 1993, Texas Instruments Incorporated 


2-483 

















74AC11593 
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WITH 3-STATE I/O INPUT REGISTERS 

SCAS202- MARCH 1992-REVISEDAPRIL 1993_ 


logic symbolt 


OE 


17 


16 


CCLR 

CCKEN 

CCKEN 

CCK 

CLOAD 

RCK 

RCK 

A/Qa 

B/Qb 

C/Qc 

D/Qd 

E/Qe 

F/Qp 

G/Qq 

H/Qh 


23 


22 


21 


24 


20 


14 


15 


>1 


P>4a 

C3 


G1 

(>1C2 




10 


11 


12 


CTR8 


CT = 0 


EN6 


G4 


CT= 255 


13 


2D 

V5,6 

3D > Z5 - 
















t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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8-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 
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typical operating sequence 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V} > Vqc) .... 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc O'* . 

Storage temperature range ... 


. ~0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

.± 20 mA 

.± 50 mA 

.± 50 mA 

.± 225 mA 

.-65"Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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WITH 3-STATE I/O INPUT REGISTERS 

SCAS202 - MARCH 1992 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 



MIN NOM 

mAx 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = ^-5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




> 

CO 

II 

O 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

IB 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




> 

CO 

II 

O 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

mm 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

vqh 

IOH=--50hA 

3V 

2,9 

2.9 

V 


4.4 

4.4 

1 5.5 V 1 

5.4 

5.4 

IOH = --4mA 

IHBII 

2.58 

2.48 

I 0 H = -24 mA 

BS9i 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh =-75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 (iA 

[BQI 

0.1 

0.1 

1 

1 4.5 V 1 

0.1 

0.1 


0.1 

0.1 

•OL = ^2 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

ES9i 

0.36 

0.44 

Iql = 75 mAt 

IQQUIl 


1.65 

l| 

V| = Vcc or gnd 

5.5 V 

±0.1 

± 1 

^A 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

± 5 

fiA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

fxA 

Ci 

V| = Vcc or GND 

Hi 

4.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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8-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 

SCAS202 - MARCH 1992 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

fciock Clock frequency, CCK or RCK 

40 

40 

MHz 

tyy Pulse duration 

CCK high or low 

6 

6 

ns 

RCK high or low 

6 

6 

RCK high or low 

4.5 

mmm 

CCLR low 

7.5 

7.5 

CLOAD low 

6.1 

6.1 

tsu Setup time 

CCKEN low before CCKf 

5.2 

5.2 

ns 

CCKEN high before CCKt 

6.4 

6.4 

CCLR high before CCKt 

1.7 

1.7 

CLOAD high before CCKf 

8.2 

8.2 

RCKf before CLOADt+ 

11.1 

11.1 

Data A thru H before RCKf 

2.3 

2.3 

th Hold time 

Data A thru H after RCKf 

0.5 

0.5 

ns 

All others 

0.2 

0.2 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

fciock Clock frequency, CCK or RCK 

70 

70 

MHz 

tyy^ Pulse duration 

CCK high or low 

5 

5 

ns 

RCK high or low 

5 

5 

RCK high or low 

4.5 

4.5 

CCLR low 

5 

5 

CLOAD low 

4.7 

4.7 

tsu Setup time 

CCKEN low before CCKf 

3.1 

3.1 

ns 

CCKEN high before CCKf 

4.3 

4.3 

CCLR high before CCKf 

1.1 

1.1 

CLOAD high before CCKf 

5.4 

5.4 

RCKf before CLOADft 

7.8 

7.8 

Data A thru H before RCKf 

2 

2 

th Hold time 

Data A thru H after RCKf 

1.1 

1.1 

ns 

All others 

0.8 

0.8 


t This time insures the data saved by RCKf will also be loaded into the counter. 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 
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8-BIT BINARY COUNTER 

WITH 3-STATE I/O INPUT REGISTERS 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




^max 



L_z?_1 

1 70 1 

MHz 

tPLH 

CCK 

n 

4.1 

8.7 

12.4 

1 4.1 

14.3 

ns 

tPHL 


4.2 

8.9 

12.6 

mam 

14.2 

tPLH 

CLOAD 

d 

KOI 

10 

15.3 

WEM 

lOy 


tPHL 


mgQn 

11.4 

18.3 

■a 

20.6 


tPHL 

CCLR 

Q 

3.3 

7.9 

11.8 

3.3 

13.4 

ns 

tpZH 

OE 

o 

4.1 

9.1 

13.2 

4.1 

15.3 

ns 

tpZL 


4.1 

9.4 

13.8 

4.1 

16 

tPZH 

OE 

n 

3.8 

8.7 

13 

3.8 

15 

ns 

tPZL 


-3.9 

9.1 

13.4 

3.9 

15.4 

tPHZ 

OE 

n 

4.2 

7.6 

10.6 

4.2 

11.6 

ns 

tPLZ 

Vil 

5.3 

8.8 

11.8 

5.3 

13.1 

tPHZ 

_ 

r\ 

4.4 

7.3 

10.1 


11 

ns 

tPLZ 

OE 


5.2 

8.5 

11.6 

5.2 

13 

tPLH 

CCK 

RTO 

3.5 

7.6 

11.2 

3.5 

12.8 

ns 

tPHL 

4.1 

9.2 

13.4 

4.1 

15.4 

tPLH 

CLOAD 

rcs 

3.5 

7.8 

11.2 

3.5 

12.8 

ns 

tPHL 

5.6 

11.7 

16.6 

5.6 

19 

tPLH 

CCLR 


3.6 

8 

11.6 

3.6 

13.4 

ns 

tPLH 

RCK 

RCO 

5 

10.3 

14.4 

5 

16.7 


tPHL 

5.5 

11.7 

16.6 

5.5 

19.2 

ns 
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PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

'PLH/tPHL 

tpLz/tpZL 

tPHZ^PZH 

Open 

2 X Vcc 
GND 



LOAD CIRCUIT 


Input 


tw 


-W-W— 

_ )ki. 


VOLTAGE WAVEFORMS 


■ vcc 


OV 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


" ^50% 


tPLH • 






M- 


Vcc 

OV 


tpHL-j^-^ 

J 


50% Vcc 

I 

14- 


tPHL 

-VoH 

50% Vcc 
VOL 

^PLH 


N ^5o% Vcc ^ 50% V 


I/— VoH 
50% Vcc 
VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r50% 


^ 50% 


tpZL- 


tpZH->l 


k- i 


j tpLZ-^ 


Vccj 

1/^ 

■/ 20% Vcc 

1 'PHZ-^ 

1 

1_ 

50% Vcc 

Vcc 


VOLTAGE WAVEFORMS 


Vcc 

OV 

« Vcc 

VoL 

VoH 
« OV 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11593 
8-BIT BINARY COUNTER 
WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 

SCAS203-JUNE 1992-REVISED APRIL 1993 

* Inputs Are TTL-Voltage Compatible 

* Parallel Register Inputs/Binary 
Counter/3-State Outputs 

* Counter Has Direct Overriding Load and 
Clear 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC'** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPS 

description 

The 74ACT11593 contains eight multiplexed parallel I/Os with 3-state output capability and an 8-blt storage 
register that feeds an 8-bit binary counter. Both the register and the counter have individual positive-edge 
triggered clocks. 

The function tables show the operation of the counter clock-enable (CCKEN, CCKEN) and output-enable 
(OE, OE) inputs. 

The counter input has direct load and clear functions. A low-going RCO pulse is obtained when the counter 
reaches the hex word FF. 

Expansion is easily accomplished for two stages by connecting RCO of the first s tage to CCKEN of the second 
stage. Cascading for larger count chains is accomplished by connecting RCO of each stage to CCK of the 
following stage. 

The 74ACT11593 is characterized for operation from -40°C to 85®C. 


DW OR NT PACKAGE 
(TOP VIEW) 

A/Qa d 1 '^24h CCK 
B/Qb [ 2 23 ] CCLR 

C/Qc [ 3 22 ] CCKEN 

D/Qoi 4 21 ] CCKEN 

GND [ 5 20 ] CLOAD 

GND [ 6 19 ]Vcc 

GND [ 7 18 ]Vcc 

GND[ 8 17 ]OE 

E/QeE 9 16 ioE 

F/Qpi 10 15 ]RCK 

G/Qq [ 11 14 i RCK 

H/Qh [ 12 13 ] RCO 


Function Tables 

COUNTER CLOCK ENABLE OUTPUT ENABLE 


1 INPUTS 

OUTPUTS 


a/Qa thru H/Qh 

L L 

Disable 

L H 

Disable 

H L 

Enable 

H H 

Disable 


INPUTS 

OUTPUTS 

OE OE 

A/Qa thru H/Qh 

L 

L 

Input mode 

L 

H 

input mode 

H 

L 

Output mode 

H 

H 

Input mode 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 
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typical operating sequence 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vqq) . ±20 mA 

Outputclampcurrent, Iok(Vo<0oi'Vo> Vqq) . . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±225 mA 

Storage temperature range ..... -65°C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT11593 
8-BIT BINARY COUNTER 
WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 

_SCAS203-JUNE 1992-REVISEDAPRIL1993 


recommended operating conditions (see Note 2) 


I I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

«OH 

High-level output current 

-24 

mA 

«OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

X 


NOTE 2: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50mA 

4.5 V 

4.4 

4.4 

V 


5.4 

5.4 

lOH = -24 mA 

4.5 V 

3.94 

3.8 

EBEB 

4.94 

4.8 

Iqh = -75 mAt 

ESDI 


3.85 

VoL 

Iql = 50 piA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.44 

IQQ28 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or GND 

E3Si 

±0.1 

±1 

mA 

loz 

Vo = Vcc or GND 

lEEii 

±0.5 

±5 

mA 

Ice 

Vi = Vcc or GND, Iq = 0 

E931 

8 

80 

mA 

Alcc^ 

One Input at 3.4 V, Other Inputs at Vqc or GND 

5.5 V 

0.9 

1 

mA 

Cl 

V| = Vcc or GND 

IIQ3I 

3.5 


PF 

Cio 

Vo = Vcc or GND 

5 V 

12.5 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq- 
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74ACT11593 

8-BIT BINARY COUNTER 

WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 

SCAS203-JUNE 1992 - REVISED APRIL 1993 _ 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25X 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency, CCK or RCK 

52 

52 

MHz 

tw Pulse duration 

CCK high or low 

9.6 

9.6 

ns 

RCK high or low 

5.8 

5.8 

CCLR low 

7.6 

7,6 

CLOAD low 

6.2 

6.2 

tsu Setup time 

CCKEN low before CCKf 

3.6 

3.6 

ns 

CCKEN high before CCKf 

4 

4 

CCLR high before CCKf 

1.2 

1.2 

CLOAD high before CCKf 

5.1 

5.1 

RCKf before CLOADft 

7.4 

7.4 

Data A thru H before RCKf 

2.4 

2.4 

th Hold time 

Data A thru H after RCKf 

1.2 

1.2 

ns 

All others 

0.8 

0.8 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT11593 
8-BIT BINARY COUNTER 
WITH PARALLEL-INPUT REGISTERS AND 3-STATE OUTPUTS 

SCAS203 - JUNE 1992 - REVISED APRIL 1993 


operating characteristics, Vqc = 5 V, = 25°C 


PARAMETER 


Outputs enabled 

Cod Power dissipation capacitance - 

K Outputs disabled 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 


TYP 

UNIT 

61 

pF 

15 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o TEST 

500 Q O Open »PLH/tPHL 

■^VAA/- OcND <PLZftPZL 



TEST 

SI 

tPLHAPHL 

tpL2/tpZL 

IPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 



VOLTAGE WAVEFORMS 


Data Input j /r 1.5 V ^1-5V 
VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V \:1.5V 


T n I I 

I \j - \ -si-VOH 

I / 50 % Vcc \ ^CC 
H-^ I >- VoL 


- V I \/ - VoH 

\ 50% Vcc / 50% Vcc 
^^-VoL 

VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


1 I tPLZ -»l 
1^50% Vcq 


:??LVcc_ 


tpHZ -M |4- 

^ I 

/ -VS 

- 50% Vcc V 


80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage V\^aveforms 
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■ * Local Bus-Latch Capability 

I * Inputs Are TTL-Voltage Compatible 

I * Flow-Through Architecture Optimizes 

I PCB Layout 

I • Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC"^ (Enhanced-Performance implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity 
at 125®C 

* Package Options Include Plastic Small- 
Outline Packages and Standard Plastic 
300-mil DIPS 

description 


74ACT11623 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS059A - D2957, JULY 1987 - REVISED APRIL 1993 


DW OR NT PACKAGE 
(TOP VIEW) 


A1 

A2 

A3 

A4 

GND 

GND 

GND 

GND 

A5 

A6 

A7 

A8 


7 ^ 

24] 

2 

23 ] 

3 

22 ] 

4 

21] 

5 

20 ] 

6 

19] 

7 

18] 

8 

17] 

9 

16] 

10 

15] 

11 

14] 

12 

13] 


GAB 

B1 

B2 

B3 

B4 

Vcc 

Vcc 

B5 

B6 

B7 

B8 

GBA 


The 74ACT11623 is designed for asynchronous two-way communication between data buses. The control 
function implementation allows for maximum flexibility in timing. 

The device allows data transmission ^m the A bus to the B bus or from the B bus to the A bus depending upon 
the logic levels at the enable Inputs (GBA and GAB). The enable inputs can be used to disable the device so 
that the buses are effectively Isolated. 

The dual-enable configuration gives these devices the capability to store data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input In this transceiver configuration. Thus, when both control inputs are 
enabled and all other data sources to the two sets of bus lines are at high impedance, both sets of bus lines (16 
in all) will remain at their last states. The 8-bit codes appearing on the two sets of buses will be identical for the 
74ACT11623. 


The 74ACT11623 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


ENABLE INPUTS 

OPERATION 

GBA GAB 

L L 

H H 

H L 

L H 

B data to A bus 

A data to B bus 

Isolation 

B data to A bus, 

A data to B bus 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Products conform to apecificationt per the termt of Texat Instrumentt 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT11623 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS059A-D2957. JULY 1987-REVISEDAPRIL 1993 

logic symbolt logic diagram (positive logic) 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1)... -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .-65°Cto150®C 


♦ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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74ACT11623 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS059A- D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 


I - 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

»c 


electrical characteristics over recommended operating free-air temperature range 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50fiA 

4.5 V 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

•oz 

A or B ports^ 

Vo = Vcc O'" 

5.5 V 

±0.5 

±5 

pA 

l| 

GBA or GAB 

V| = Vcc or gnd 

5.5 V 

±0.1 

± 1 

|iA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

4 

40 

mA 

Alcc^ 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

mm 

GBA or GAB 

V| = Vcc or GND 

5V 

4 


pF 

Cio 

A or B ports 

Vq = Vcc or GND 

5V 

20 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ For I/O ports, the parameter Iqz includes the input leakage. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11623 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS059A- D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


MIN MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

A or B 


1.5 

6 

7.5 

1.5 

8.5 

ns 

tPHL 


1.5 



1.5 

7.9 

tpZH 

GBA 


1.5 

6.9 

8.6 

1.5 

9.7 

ns 

tPZL 


1.5 

6.9 

9 

1,5 

10 

tPHZ 

GBA 


1.5 

8.1 

10 

1.5 

10.9 

ns 

tPLZ 


1.5 

8.5 

10.5 

1.5 

11.5 

tpZH 

GAB 

B 

1.5 

7.7 

9.3 

1.5 

10.7 

ns 

tpZL 

1.5 

7.7 

9.7 

1.5 

10.9 

tpHZ 

GAB 

B 

1.5 

7.1 

8.8 

1.5 

9.5 

ns 

tPLZ 

1.5 

ESI 

BQ 

1.5 

10 
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74ACT11623 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS059A - D2957, JULY 1987 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tpHZApZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


^ 

/ - 

1.5V 

<PZL-+| 

1 

14- i 

1 

1 

1^ 

1 y 

1 

V50%Vcc| 

/ 20% Vcc 

1 

1 

1 tpHZ->| 

K"- 
1_ 

tpZH->| 

1 


^50% Vcc 

'T^^vcc 


3V 

OV 

« Vcc 

VoL 

VOH 
» OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR a: 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Bidirectional Bus Transceivers in 

■ High-Density 24-Pin Packages 

I * Inputs Are TTL-Voltage Compatible 
I • Flow-Through Architecture to Optimize 
I PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up immunity 
at 125°C 

• Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Plastic and Ceramic 300-mil 
DIPS 

description 

These octal bus transceivers are designed for 
asynchronous two-way communication between 
data buses. These devices transmit data from the 
A bus to the B bus or from the B bus to the A bus 
depending upon the level at the direction control 
(DIR) input. The enable Input G is used to disable 
the device so the buses are effectively isolated. 

The 54ACT11640 is characterized for operation 
over the full military temperature range of-55°C 
to 125°C. The 74ACT11640 is characterized for 
operation from - 40®C to 85°C. 


54ACT11640,74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS027A - D2957, JULY 1987 - REVISED APRIL 1993 


54ACT11640 ... JT PACKAGE 
74ACT11640 ... DW OR NT PACKAGE 
(TOP VIEW) 


A1[ 

7^ 

24] 

A2( 

2 

23 , 

A3( 

3 

22; 

A4[ 

4 

21: 

GND[ 

5 

20; 

GND[ 

6 

19 ] 

GNoi 

7 

18] 

GND[ 

8 

17] 

A5[ 

9 

16] 

A6[ 

10 

15 ] 

A7[ 

11 

14] 

A8[ 

12 

13] 


54ACT11640 ... FK PACKAGE 
(TOP VIEW) 

O O 

CO O O lO CD 
CO CO > Z > CO 00 

'" 0 ' oa '' LJ T z n zi o. 


B2 

B1 

DIR 

NC 

A1 


5 

pe 

7 

8 

Ds 


4 3 2 1 28 27 26 


A2n 10 

ASp 11 


12 13 14 15 16 17 18 

■QiiiaETiziorn 

5 Q Q O Q Q >5 

< z z z z z < 
(3 0 O O 


25[ B7 
24[ B8 
23[ G 
22C NC 
21 [ A8 
20[ A7 
19[ A6 


NC - No internal connection 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

Q DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 
Isolation 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information It current at of publication date. 

Products conform to specifications per the terms of Texas Instrurnemt 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS027A-D2957, JULY 1987- REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 6 V 

Input voltage range, V| (see Note 1). . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND.. .± 200 mA 

Storage temperature range .-65®Cto150®C 


♦ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11640, 74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS027A- D2957, JULY 1987 - REVISED APRIL 1993 


recommended operating conditions 



54ACT11640 

74ACT11640 

UNIT 

MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

VlH 

High-level input voltage 

2 

2 

V 

VlL 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 


Vcc 

0 


Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

0 


Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 


10 

0 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 


125 

-40 


85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11640 

74ACT11640 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

lOH = - 50 |iA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

IqH = -24 mA 

4.5 V 

3.94 

3.7 

3.8 

[QQQII 

4.94 

4.7 

4.8 

Iqh = - 50 mA* 

5.5 V 


3.85 


IqH =-75 mA* 

5.5 V 



3.85 

VOL 

•OL = 50 [aA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.5 

0.44 


0.36 

0.5 

0.44 

lOL = 50 mA* 

IBSSI 


1.65 


Iql = 75 mA* 

ESDI 



1.65 

hoz 

A or B ports* 

Vq = Vq 0 or GND 

ESSli 

±0.5 

±10 

±5 

|iA 

mm 


V| = Vcc or GND 

5.5 V 

± 0.1 

±1 

±1 

liA 

icc 

V| = Vcc or GND, Iq = P 

5.5 V 

8 

160 

80 

|iA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

mm 

^QQ|3|||||[| 

V| = Vcc or GND 

109 

4 



PF 

Cjo 

A or B ports 

Vo = Vcc or GND 

mm 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage, 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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54ACT11640,74ACT11640 
OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS027A- 02957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25‘‘C 


54ACT11640 

74ACT11640 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Aor B 

Bor A 

1.5 

6.3 

9.6 

1.5 

11 

1.5 

10.5 

ns 

tPHL 

1.5 

5.7 

8.6 

1.5 

10 

1.5 

9.5 

tPZH 


Aor B 

1.5 

8.8 

12.2 

1.5 

14.2 

1.5 

13.4 

ns 

tpZL 

1.5 

8.4 

12.3 

1.5 

14.5 

1.5 

13.6 

tPHZ 

G 

AorB 

1.5 

9.1 

12.9 

1.5 

14.5 

1.5 

13.9 

ns 

tPLZ 

1.5 

9.6 

13.1 

1.5 

15 

1.5 

14.2 


operating characteristics, Vcq = 5 V, Ta = 25°C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per transceiver 

Outputs enabled 

CL = 50pF, f=1MHz 

45 

PF 

Outputs disabled 

12 


PARAMETER MEASUREMENT INFORMATION 



Output 

Control 

(iow-level 

enabling) 



Output 
Waveform 1 

SI at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


TEST 

S1 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ^PZH 

Open 

2xVcC 

GND 


tpZL-»| 

I 

/f 

/- 

1.5V 

!♦- i 

I tpLZ-tJ 

k- 

I 

I 

^j^0%Vccj 

■/20%Vcc 

I 

I ‘PHZ->I 

1_ 

tpZH-^ 

l<- 

I. 




VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Independent Registers for A and B Buses 

I * Multiplexed Real-Time and Stored Data 
I * Flow-Through Architecture Optimizes 
I PCB Layout 

I * Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C"“ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

* 500-mA Typicai Latch-Up immunity 
at 125X 

description 

The 74AC11646 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the Internal 
registers. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of 
the appropriate clock (CLKAB or CLKBA) input. 
Figure 1 illustrates the four fundamental bus- 
management functions that can be performed with 
the 74AC11646. 


74AC11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_02957, JULY 1987 - REVISED APRIL 1993 


DW PACKAGE 

(TOP VIEW) 

OE[ 

1 

28 

]CLKAB 

A1[ 

2 

27 

]SAB 

A2[ 

3 

26 

]B1 

A3[ 

4 

25 

] B2 

A4[ 

5 

24 

] B3 

gnd[ 

6 

23 

] B4 

gnd[ 

7 

22 

] Vcc 

gnd[ 

8 

21 

] Vcc 

gnd[ 

9 

20 

] B5 

ASt 

10 

19 

]B6 

Asi 

11 

18 

]B7 

A7[ 

12 

17 

]B8 

A8[ 

13 

16 

] CLKBA 

DIRt 

14 

15 

]sba 


Output-enable (OE) and direction-control (DIR) Inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 

The select-control (SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data . The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored In one register and/or B data may be stored In the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74AC11646 Is characterized for operation from -40*^0 to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Mormation M currant at of publication data. 
Products conform to spacificationa par tha tanns of faxas Instrumantt 
standard warranty. Production procassing doas not nacassarily includa 
tasting of ail panmatars. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993 

FUNCTION TABLE 


DATA I/O 


A1 THRU A8 


B1 THRU B8 


Unspecified t 
Input 



OPERATION OR FUNCTION 


Store A, B unspecified t 
Store B, A unspecifiedt 


Store A and B data 
Isolation, hold storage 


Real-time B data to A bus 
Stored B data to A bus 


Real-time A data to B bus 
Stored A data to B bus 


Output 

Output 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
l.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


logic symbol^ 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D2957. JULY 1987 - REVISED APRIL 1993_ 


logic diagram (positive logic) 


DIR 

CLKBA 

SBA 

CLKAB 

SAB 


A1 



To Seven Other Channels 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±200 mA 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 
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recommended operating conditions 


I_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 

■■ 

V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 




Vcc = 5.5 V 

3.85 

mm 



Vcc = 3V 

0.9 

■■ 

VlL 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■1 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50pA 

3V 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh = -4mA 

3V 

2.58 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

lOL = 50 mA 

3V 

0.1 

0.1 

V 

4.5 V 

0,1 

0.1 

5.5 V 

0.1 

0.1 

•OL= 12 mA 

3V 

0.36 

0.44 

lOL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

l| 

Control pins 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

loz* 

A or B ports 

Vo = Vcc or GND 


±0.5 

±5 

mA 

'cc 1 

V|=Vcco''GND, Io = 0 

5.5 V 

8 

80 

mA 

mm 

OE or DIR 

V| = Vcc or GND 

5V 

4.5 


PF 

L£i2_1 

A or B ports 

Vq = Vcc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
* For I/O ports, the parameter Iqz includes the input leakage current. 
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74AC11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D2957, JULY 1987 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 2) 




Ta = 25X 






MIN MAX 




^clock 

Clock frequency 

0 65 

0 

65 

MHz 

tw 

Pulse duration, CLK high or low 

7.7 

7.7 

ns 

^su 

Setup time, A or B before CLKABf or CLKBAf 

6.5 

6.5 

ns 

th 

Hold time, A or B after CLKAB f or CLKBAf 

1 

1 

ns 

timing requirements over recommended operating free-air temperature range, Vqq 
( unless otherwise noted) (see Figure 2) 

= 5 V 

±0.5 V 



Ta = 25X 

MIN 

MAX 

UNIT 



MIN MAX 

^clock 

Clock frequency 

0 100 


100 

MHz 

tw 

Pulse duration, CLK high or low 

5 

5 

ns 

^su 

Setup time, A or B before CLKABf or CLKBAf 

4.5 

4.5 

ns 

th 

Hold time, A or B after CLKABf or CLKBAf 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

TO 

Ta 

a25“C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



65 

65 

MHz 

tPLH 

AorB 

Bor A 

1.5 

9.1 

12.1 

1.5 

13.8 


tPHL 

1.5 

10.7 

13.4 

1.5 

14.5 


tpZH 

UE 


1.5 

13 

16.4 

1.5 

18.7 

ns 

tPZL 


1.5 

16.1 

20.4 

1.5 

21.8 

tPHZ 

OE 

AorB 

1.5 

7.9 

9.6 

1.5 

10.3 

ns 

tPLZ 

1.5 

7.2 

8.9 

1.5 

9.6 

tpLH 

CLKBA or CLKAB 

Aor B 

1.5 

11.8 

15 

1.5 

17 

ns 

tPHL 

1.5 

13.7 

16.8 

1.5 

18.3 

tPLH 

SBA or SABt 

AorB 

1.5 

9.8 

12.9 

1.5 

14.4 

ns 

tpHL 

(A or B high) 

1.5 

12 

14.5 

1.5 

15.8 

tPLH 

SBA or SABt 

Aor B 

1.5 

10.7 

13.8 

1.5 

15.4 


tPHL 

(A or B low) 

1.5 

12.4 

15 

1.5 

16.4 

ns 

tpZH 

niQ 

AorB 

1.5 

13.7 

17.1 

1.5 

19.4 

ns 

tpzL 

uin 

1.5 

16.8 

21 

1.5 

23.6 

tPHZ 

DIR 

A nr R 

1.5 

7.9 

9.7 

1.5 

10.5 

ns 

tPLZ 

f\ or D 

1.5 

7.3 

9.1 

1.5 

9.9 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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74AC11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D2957, JULY 1987 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



100 

100 

MHz 

tPLH 

AorB 

Bor A 

1.5 

5.5 

7.9 

1.5 

8.8 

ns 

tPHL 

1.5 

6.3 

8.9 

1.5 

9.8 

tPZH 

OE 

Aor B 

1.5 

7.8 

10.7 

1.5 

12 

ns 

tPZL 

1.5 

8.5 

11.9 

1.5 

13.1 

tPHZ 

OE 


1.5 

5.9 

8.4 

1.5 

8.9 


tPLZ 

M UI D 

1.5 

5.9 

7.7 

1.5 

8.3 


tPLH 

CLKBAor CLKAB 

AorB 

1.5 

7 

9.7 

1.5 

11 

ns 

tPHL 

1.5 

8.2 

11 

1.5 

12.2 

tPLH 

SBA or SABt 

A nr R 

1.5 

5.9 

8.4 

1.5 

9.4 

ns 

tPHL 

(A or B high) 

M or D 

1.5 

7.2 

9.8 

1.5 

10.7 

tPLH 

SBA or SABt 

Aor B 

1.5 

6.3 

8.9 

1.5 

9.9 


tPHL 

(A or B low) 

1.5 


IIIEQ 

1.5 

11 


tpZH 

DIR 

A nr P 

1.5 

8.4 

11.2 

1.5 

12.6 

ns 

tPZL 

M or D 

1.5 

9.1 

12.3 

1.5 

13.7 

tPHZ 

DIR 

AorB 

1.5 

6.3 

8.2 

1.5 

8.7 


tPLZ 

1.5 

5.7 

7.5 

1.5 

8.1 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tpHL 

tpLZ^ZL 

tpHZ/^PZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



tpZL-»| l4- I 

_I ! tpLz-»! k-_ 

r~V50% Vcq 

\ / 20%Vcc 

I I 'PHZ-^I [•- 

tpzH -*1 r»- 


>^50%VCC 


Vcc 

ov 

« Vcc 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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■ • Independent Registers for A and B Buses 

DW PACKAGE 

1 * Multiplexed Real-Time and Stored Data 

1 • Flow-Through Architecture Optimizes 

G [ 

(TOP VlfcWJ 

pu I 

1 CAB 

1 PCB Layout 

A1 [ 

2 

27 

]SAB 

I • Center-Pin V^c and GND Configurations 

A2 [ 

3 

26 

]B1 

Minimize High-Speed Switching Noise 

A3 [ 

4 

25 

] B2 

• EP/C™ (Enhanced-Performance Implanted 

A4 [ 

5 

24 

]B3 

CMOS) 1-iAm Process 

GND [ 

6 

23 

] B4 

* 500-mA Typical Latch-Up Immunity at 125X 

GND [ 

7 

22 

] Vcc 


GND [ 

8 

21 

]Vcc 

description 

GND [ 

9 

20 

] B5 


A5 [ 

10 

19 

] B6 

These devices consist of bus transceiver circuits. 

A6 [ 

11 

18 

] B7 

3-state outputs, D-type flip-flops, and control 

A7 [ 

12 

17 

] B8 

circuitry arranged for multiplexed transmission of 

A8 [ 

13 

16 

] CBA 

data directly from the data bus or from the internal 

DIR [ 

14 

15 

]SBA 

storage registers. Data on the A or B bus will be 
clocked into the registers on the low-to-high 




transition of the appropriate clock pin (CAB or 
CBA). Figure 1 illustrates the four fundamental 
bus-management functions that can be performed 
with the octal bus transceivers and registers. 

Enable (G) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, 
data present at the high-impedance port may be stored in either register or in both. The select controls (SAB 
and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for select control will 
eliminate the typical decoding glitch which occurs in a multiplexer during the transition l^tween stored and 
real-time data. The dlrection_control determines which bus will receive data when enable G is active (low). In 
the isolation mode (control G high), A data may be stored in one register and/or B data may be stored In the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74ACT11646 is characterized for operation from - 40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA Infonnation it currant at of publication data. 
Productt conform to tpacificationt par tha tarmt of Taxat Instrumentt 
ttandard warranty. Production procatting doat not nacettarily includa 
tatting of all paramatart. 
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I—111—I 

I II I 
I ill I 
I hi I 


I ih I 
I III I 
I l>l I 
I_III_I 


I III I 
I III I 
I II I 

L-j| L-J 


REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 




STORAGE FROM A, B, OR A AND B 


TRANSFER STORED DATA TO A OR B 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1THRU AS 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

input 

Store B, A unspecifiedt 

H 

X 

t 

t 


MM 



Store A and B Data 

H 

X 

HorL 

HorL 


H 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 



Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 



Real-Time A Data to B Bus 

L 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbol^ 


functional block diagram (positive logic) 


G 

DIR 

CBA 

SBA 

CAB 

SAB 

A1 


A2 

A3 

A4 

A5 

A6 

A7 

A8 



* This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


, TtXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-521 


































74ACT11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS061A-D2957, JULY 1987-REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc) — 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc o*' . 

Storage temperature range .:... 


. -0.5Vto7V 

-0.5VtoVcc + 0.5V 
-0.5 V to Vcc + 0.5 V 

.± 20 mA 

.± 50 mA 

..± 50 mA 

.± 200 mA 

.-65"Cto150"C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


I_ I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

VlH 

High-level input voltage 

2 

V 

VlL 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

«OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 


10 

ns/V 

OH 

Operating free-air temperature 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP max 

VOH 

IOH = -50pA 

4.5 V 

4.4 

4.4 

1 

[[IQQII 

5.4 

5.4 

lOH = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

lOH = - 75 mA^ 

5.5 V 


3.85 

VoL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mA^ 

5.5 V 


1.65 

•oz 

A or B ports§ 

Vo = Vcc or cnd 



±5 

|xA 

il 

G or DIR 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

•cc 

V| = Vcc or GND, Iq = 0 


8 

80 

pA 

Alcc^ 

One Input at 3.4 V, Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

HSSi 

4.5 


PF 

Co 

Vq = Vcc or GND 

mM 

12 


PF 


* Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ For I/O ports, the parameter Iqz includes the leakage current. 

^ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS061A-02957, JULY 1987-REVISEDAPRIL 1993 

timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



operating characteristics, Vcc = 5 V, Ta = 25®C 


I PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

63 

pF 

Outputs disabled 

14 


Texas 

iNSTRUMETSrrS 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 


2-523 




















































































































74ACT11646 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS061 A- D2957. JULY 1987 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50pF 
(see Note A) 


500 Q 
-VW- 

e 500Q 


Q 2 X Vcc 
O Open 

9gnd 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


TEST 

SI 

tPLH/tPHL 

tpLZ^PZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V 




3V 

OV 


tpLH -f ->1 




tPHL 


I 

tPHLH4- 


1-^-VoH 

50% Vcc \ 50% Vcc 
I VoL 

N ^ tpLH 


1 

"N ^50%Vcc ^ 50%V 


VOH 
50% Vcc 
VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL- 


tpZH->l 



3V 

OV 

« Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR $ 10 MHz, Zq = 50 fi, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3457, MARCH 1990 - REVISED APRIL 1993 


* Independent Registers for A and B Buses 

* Multiplexed Real-Time and Stored Data 

• Inverting Data Paths 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EP!C (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Smaii-Outiine Packages and Standard 
Piastic 300-mil DIPs 

description 

The 74AC11648 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the input bus or from the internal 
registers. Data on the A or B bus is clocked Into the registers on the low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental bus-management functions that can be 
performed with the 74AC11648. 

Output-enable (^) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or In both. 

The select-control (SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data . The 
direction control (DIR) determines which bus will receive data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored In the other register. 

When an output function Is disabled, the input function Is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74AC11648 is characterized for operation from -40°C to 85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation it current at of publication data. 
Products conform to tpccificatlont per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3457, MARCH 1990 - REVISED APRIL 1993 


I ^ I I 

I I |i I 

i ill I 

I III I 


I I i| I 

I III I 

I Ml I 

I_^|l_I 



14 28 16 27 15 

DIR CLKAB CLKBA SAB SBA 

L X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


J_ 14 28 16 27 15 

OE DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 




DIR CLKAB CLKBA SAB SBA 

X t X X X 

X X t X X 

X t t X X 

STORAGE FROM 
A, B, OR A AND B 


14 28 16 27 15 

DIR CLKAB CLKBA SAB SBA 

L X L X H 

H L X H X 

TRANSFER STORED DATA 
TO A AND/ORB 


Figure 1. Bus-Management Functions 
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74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3457. MARCH 1990 - REVISED APRIL 1993 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecified t 

Input 

Store B, A unspecifiedt 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

L 

L 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

L 

X 

H 

Output 

Input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

L 

H 

L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR Inputs. Data input functions are always enabled; 
i.e., data at the bus pins will be stored on every low-to-high transition of the clock inputs. 


logic symbol^ 


OE 

DIR 

CLKBA 

SBA 

CLKAB 

SAB 

A1 


A2 

A3 

A4 

AS 

A6 

A7 

AS 


14 


16 


15 


28 


27 


2 ^ ^ 


10 


11 


12 


13 


Ng3 


3 EN1 [BA] 
3 EN2 [AB] 

> C4 
G5 

> C6 


G7 


2l 

V 1 

5 

40 

5 

1 

6D 

7 


i1 

2V 

1 

7 




20 


24 


23 


20 


19 


18 


17 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


* This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-527 
























74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3457, MARCH 1990 - REVISED APRIL 1993 _ 


logic diagram (positive logic) 



To Seven Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc GND. ±200 mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3457, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions 


I_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level Input voltage 

Vcc = 4.5 V 

3.15 




Vcc = 5.5 V 

3.85 

■1 



Vcc = 3V 

0.9 

■■ 

V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

WM 

V| 

Input voltage 


0 

Vcc 


Vo 

Output voltage 


0 

Vcc 

■Ol 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




VcC = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

•oh = - 50 mA 

jflQQI 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = “4 mA 

3V 

2.58 

2.48 

•oh = - 24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

•oh = “75 mAt 

5.5 V 


3.85 

VoL 

IqL = 50 mA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL= '•2 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

iQL = 75 mAt 

IQQIII 


1.65 

vm 

Control inputs 

V| = Vcc or GND 

5.5V 1 

±0.1 

±1 

pA 

‘oz^ 

A or B ports 

Vo = VccorGND 

EEDI 

±0.5 

±5 

mA 

hoc 1 

V| a Vcc or GND, •O^O 

ESEI 

8 

80 

mA 

n 

Control inputs 

V|=VcC or GND 

m 

4.5 


PF 

C|o 1 

A or B ports 

Vo = Vcc or GND 

1 1 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 


Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


2-529 
































































































































74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3457. MARCH 1990 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vcc = 3.3 V ± 0.3 V 
(uniess otherwise noted) (see Figure 2) 




Ta = 25°C 

MIN 

MAX 




MIN MAX 


^clock 

Clock frequency 

0 40 

0 

40 

MHz 

tw 

Pulse duration, CLK high or low 

12.5 

12.5 

ns 

*su 

Setup time, A or B before CLKABf or CLKBAf 

6.5 

6.5 

ns 

th 

Hold time. A or B after CLKABf or CLKBAf 

0 

0 

ns 

timing requirements over recommended operating free-air temperature range, Vcc 
(unless otherwise noted) (see Figure 2) 

= 5 V 

±0.5 V 



Ta = 25°c 

MIN 

MAX 

UNIT 



MIN MAX 

^clock 

Clock frequency 

0 90 

0 

90 

MHz 

tw 

Pulse duration, CLK high or low 

5.6 

5.6 

ns 

tsu 

Setup time, A or B before CLKABf or CLKBAf 

4.5 

4.5 

ns 

th 

Hold time, A or B after CLKABf or CLKBAf 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25°C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tmax 


hhhhhhhi 

40 

40 

MHz 

tPLH 

Aor B 

B or A 

3 

8.7 

12.6 

3 

14.3 

ns 

tPHL 

3.8 

9.3 

14.4 

3.8 

15.9 

tpzH 

OE 

Aor B 

5 

11.1 

17.2 

5 

19.4 


tpZL 

5.2 

12.8 

20.5 

5.2 

23 


tPHZ 


Aor B 

4.1 

7.2 

9.9 

4.1 

10.6 

ns 

tPLZ 

KOI 

6.5 

9.1 

m 

■B 

tPLH 

CLKBA or CLKAB 

Aor B 

KOI 

10.1 

15.6 

■a 

17.6 

ns 

tPHL 

5.2 

11.5 

17.6 

5.2 

19.4 

tPLH 

SBA or SABt 

Aor B 

3.7 


mi 

■a 



tpHL 

(A or B high) 

4.5 

10.3 

15.9 

■a 

17.4 

ns 

tPLH 

SBA or SABt 

Aor B 

3.2 

8.6 

13.6 

3.2 

15.3 


tpHL 

(A or B low) 

mm 

10.3 

15.6 

4.6 

17.1 

ns 

tPZH 

DIR 

Aor B 

4.9 

11.6 

18.2 

4.9 

20.6 


tpzL 

5.2 

14.2 

21.6 

5.2 

24.3 

ns 

tpHZ 

DIR 

Aor B 

3.8 

7.1 

10.1 

3.8 

10.9 

ns 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3457, MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25‘’C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




^max 



1 1 

1 

MHz 

tPLH 

AorB 

B or A 

2.6 

5.6 

8.3 

2.6 

9.5 

ns 

tPHL 

3.2 

6.4 

9.4 

3.2 

10.6 

tpZH 

OE 



7.8 

11.3 

4.2 

12.8 

ns 

tPZL 

1.^1 D 

4.1 

8.1 

12 

4.1 

13.6 

tPHZ 


Aor B 

3.8 

6.3 

8.6 

3.8 

9.2 

ns 

tPLZ 

3.5 

5.7 

7.8 

3.5 

8.4 

tPLH 

CLKBA or CLKAB 

AorB 

3.6 

6.9 

10 

3.6 

11.4 

ns 

tPHL 

CO 

8 

11.4 

4.3 

12.8 

tPLH 

SBAorSABt 

Aor B 

3.1 

6.2 

9.2 

3.1 

10.4 

ns 

tPHL 

(A or B high) 

3.8 

7.6 

10.4 

3.8 

11.6 

tPLH 

SBA or SABt 

Aor B 

2.8 

6.1 

8.9 

2.8 

10.1 

ns 

tPHL 

(A or B low) 

3.8 

7.3 

10.4 

3.8 

11.6 

tpZH 

DIR 

AorB 

4 

8 

11.9 

4 

13.4 

ns 

tPZL 

4.1 

8.4 

12.7 

4.1 

14.4 

tPHZ 

DIR 

Aor B 

3.5 

6.1 

8.5 

3.5 

9.1 


tPLZ 


5.9 

7.8 

msM 

8.4 

ns 
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74AC11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3457, MARCH 1990-REVISED APRIL 1993__ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

^PLH/tPHL 

tPLZ/tPZL 

tpHZ^PZH 

Open 

2xVcc 

GND 



Input 


N-tw-M 

1 I 


VOLTAGE WAVEFORMS 




Vcc 

OV 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


j /f 50% ^50% 


Vcc 

OV 


tPLH “1^- 




tpHL 


tPHL—14- 




“I--VoH 

50% Vcc \ 50% Vcc 

I >- VoL 

I ^ tpLH 

n I 

I/— Vqh 
50% Vcc / 50% Vcc 
- ^ -VoL 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



Vcc 

OV 

-Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. , 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fi, t^ = 3 ns, tf = 3 ns. 
G. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 

Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS115 - 03458, MARCH 1990 - REVISED APRIL 1993 

* Inputs Are TTL-Voltage Compatible dw package 

* Independent Registers A and B Buses 

* Multiplexed Real-Time and Stored Data 

* Inverting Data Paths 

* Flow-Through Architecture to Optimize 
PCB Layout 

* Center-Pin Vcc ^nd GND Configurations 
Minimize High-Speed Switching Noise 

* £p/^^ (Enhanced-Performance Implanted 
CMOS) 1-{xm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT11648 consists of bus transceiver 
circuits with 3-state outputs, D-type flip-flops, and 
control circuitry arranged for multiplexed trans¬ 
mission of data directly from the data bus or from 
the internal storage registers. Data on the A or B bus will be clocked into the registers on the low-to-high 
transition of the appropriate clock pin (CAB or CBA). Examples of the four fundamental bus-management 
functions that can be performed with the octal bus transceivers and registers are shown in Figure 1. 

Enable (jS) and direction (DIR) pins are provided to control the transceiver functions. In the transceiver mode, 
data present at the high-impedance port may be stored in either register or in both. The select controls (SAB 
and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for select control will 
eliminate the typical decoding glitch that occurs in a mulitplexer during the transition between stored and 
real-time data. The directlon_control determines which bus will receive data when enable G is active (low). In 
the isolation mode (control G high), A data may be stored in one register and/or B data may be stored In the 
other register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74ACT11648 is characterized for operation from - 40®C to 85°C. 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnatlon it eurrtnt at of publicttion date. 
Productt conform to tpecHicttiont par the termt of Texat Instrumentt 
ttandard warranty. Production procetting dott not ntctttarily Include 
tasting of ail paramatara. 
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I-1 I I-1 

I I I I 
I ill I 
I hi I 


I III I 
I III I 
I II I 

L-J L-J 


REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 




28 

16 

CAB 

CBA 

X 

HorL 

HorL 

X 


STORAGE FROM A, B, OR A AND B 


TRANSFER STORED DATA TO A OR B 


Figure 1. Bus-Management Functions 
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FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X * 

X 

Input 

Unspecified t 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifledt 

Input 

Store B, A unspecifledt 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B Data 

H 

X 

HorL 

HorL 

X 

X 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

HorL 

X 

H 

X 

Input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, I.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbol^ logic diagram (positive iogic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS115 - D3458, MARCH 1990 - REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1)..- 0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 Vq > Vqq) . .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .±50 mA 

Continuous current through Vqq or GND.± 200 mA 

Storage temperature range .- 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH =-50 |iA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh =-24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

|q|..^ = - 75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

|QQ[ 


1.65 

l| 

Control Inputs 

V| = Vcc or GND 


±0.1 

±1 

pA 

loz 

A or B ports ♦ 

V| = Vcc or GND 

EEEI 

±0.5 

±5 

|iA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

fiA 

Alcc^ 

One input at 3.4 V, Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

mA 

Ci 

Control Inputs 

V| = Vcc or GND 

5 V 

4.5 


PF 

^io 

A or B ports 

V| = Vcc or GND 

5V 

12 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc. 


timing requirements over recommended range of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 
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74ACT11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS115 - D3458, MARCH 1990 - REVISED APRIL 1993_ 


switching characteristics over recommended ranges of supply voltage operating free-air 
temperature (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN MAX 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


^max 



L_Z!_I 

75 

MHz 

tPLH 

Aor B 

BorA 

2.4 

6.5 

9.5 

\2A 

10.7 

ns 

tPHL 

4.4 

8.5 

11.3 

■SB 

12.7 

tpZH 

G 

Aor B 

4.2 

9.2 

13 

■a 

14.6 

ns 

tpZL 

4.3 

9.8 

13.9 

■a 

15.6 

tPHZ 


Aor B 

5.7 

8.7 

11.3 

mm 


ns 

tPLZ 

La 

5.3 

8.1 

10.5 

5.3 

11.4 

tPLH 

CBA or CAB 

Aor B 

5.2 

9.4 

12 

5.2 

13.7 

ns 

tPHL 

6 

10.5 

13.5 

6 

15.2 

tPLH 

SAB or SBAt 

Aor B 

4.7 

8.6 

■iWcl 



ns 

tPHL 

(with A or B high) 

3.8 

8.6 

12 

3.8 

13.4 

tPLH 

SBA or SABt 

Aor B 

2.6 

7.1 

10.2 

2.6 

11.5 

ns 

tPHL 

(with A or B low) 

5.4 

9.7 

12.6 


14.1 

tpZH 

DIR 

A or B 

3.9 

9.8 

14.9 

3.9 

16.9 


tpZL 

3.9 

10.8 

15.1 

3.9 

17.2 

ns 

tPHZ 

DIR 

A or B 

4.5 

8.2 

10.6 

4.5 

11.5 


tPLZ 

3.9 

7.3 

9.6 

3.9 

11.3 

ns 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


operating characteristics, Vqq = 5 V, Ta = 25°C 
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74ACT11648 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS115 - D3458. MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

-•-wv- 

I 5000 


O^xVcc 
o Open 
?GND 


TEST 

SI 

tPLH/tpHL 

tpLZApZL 

tpHzApZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 




VOLTAGE WAVEFORMS 


Timing input 
(see Note B) 


Data Input 


5V 




1.5 V N ^ISV 


3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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74AC11652 

OCTAL BUS TRANSCEIVER AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3107, DECEMBER 1989 - REVISED APRIL 1993 


* Independent Registers and Enables for A 
and B Buses 

* Multiplexed Real-Time and Stored Data 

* Inverting Data Paths 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC (Enhanced-Performance Implanted 
CMOS) l-^im Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74AC11652 consists of bus transceiver 
circuits, D-type flip-flops, and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the inter nal 
storage registers. Output-enable (OEAB and OEBA) Inputs are provided to control the transceiver functions. 
The select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. 
A low Input level selects real-time data, and a high input level selects stored data. Figure 1 Illustrates the four 
fundamental bus-management functions that can be performed with the 74AC11652. 

Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) Inputs regardless of the select- or enable-control pins. When SAB and 
SBA are in the real-time transfer mode, it is als o possible to store data without using the internal D-type flip-flops 
by simultaneously enabling OEAB and OEBA. In this configuration, each output reinforces its input. Thus, when 
ail the other data sources to the two sets of bus lines are at high impedance, each set will remain at its last state. 

The 74AC11652 is characterized for operation from -40*0 to 85®C. 



DW PACKAGE 
(TOP VIEW) 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation it current as of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard wan-anty. Production processing does not necessarily include 
testing of all parameters. 
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74AC11652 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3107, DECEMBER 1989- REVISED APRIL 1993 



1 14 28 16 27 15 1 14 28 16 27 15 

OEAB OEBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 

LLXXXL HHXXLX 


REAL-TIME TRANSFER REAL-TIME TRANSFER 

BUS B TO BUS A BUS A TO BUS B 



1 14 28 16 27 15 1 14 28 16 27 15 

OEAB OTBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 


XHtXXX HLLLHH 

L X X t X X 

L H t t X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, OR A AND B TO A AND/ORB 

Figure 1. Bus-Management Functions 
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74AC11652 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3107, DECEMBER 1989- REVISED APRIL 1993 


FUNCTION TABLE 


I INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

L 

L 

X 

Hi 

Input 

Input 

Isolation 

L 

H 

t 

t 

X 

D 

Input 

Input 

Store A and B data 

X 

H 

t 

L 

X 

mm 

Input 

Unspecified* 

Store A, hold B 

H 

H 

t 

t 

X* 

H 

Input 

Output 

Store A in both registers 

L 

X 

L 

t 

X 

n 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

t 

T 

X 

xt 

Output 

Input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

L 

X 

H 

Output 

Input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

L 

L 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

♦ Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 


logic symbol^ 


OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 

A1 


A2 

A3 

A4 

AS 

A6 

A7 

AS 


14 


16 


15 


28 


27 


EN1 [BA] 
EN2 [AB] 
-> C4 
G5 


\> C6 
G7 






10 


11 


12 


13 


VI 


ild 


6D 


1 7 


4D 


5 1 




^1> 


2V 




26 


25 


24 


23 


20 


19 


18 


17 


B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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logic diagram (positive logic) 


OEBA 

OEAB 

CLKBA 

SBA 

CLKAB 

SAB 


A1 



B1 


V 


V 

To Seven Other Channels 


J 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iok(Vo< 0 o*'Vo> Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±200 mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC11652 

OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_D3107, DECEMBER 1989-REVISED APRIL 1993 


recommended operating conditions 


I ■ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3 V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




> 

CO 

II 

O 

0.9 

■■ 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■1 

V| 

Input voltage 


0 

vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



VcC = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5,5 V 

-24 




Vcc = 3V 

12 


'OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 

Control pins 

0 

5 

ns/V 

Data 

0 

10 

Ta 

Operating free-air temperature 


-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh = - 50 mA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh =-4 mA 

3V 

2.58 

2.48 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

|qI_I = -75 mAl" 

5.5 V 


3.85 

VoL 

Iql = 50 pA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

IOL= ‘*2 mA 

3V 

0.36 

0.44 

lOL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mA^ 

5.5 V 


1.65 

l| 

Control Inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

loz^ 

A or B ports 

Vq = Vcc or GND 

5.5 V 

±0.5 

±5 

mA 

hoc 1 

Vi=VccorGND, Io = 0 

5.5 V 

8 

80 

mA 


Control inputs 

V| = Vcc or GND 

5V 

4.5 


PF 

Cio 

A or B ports 

Vq = Vcc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

D3107, DECEMBER 1989- REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vqq s 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 2) 




Ta * 25”C 






MIN MAX 


MMyv 


^clock 

Clock frequency 

0 65 

0 

65 

MHz 

tw 

Pulse duration, CLK high or low 

7.7 

7.7 

ns 

^su 

Setup time, A or B before CLKABf or CLKBAf 

6 

6 

ns 

th 

Hold time, A or B after CLKABf or CLKBAf 

1 

1 

ns 

timing requirements over recommended operating free-air temperature range, Vqq 
( unless otherwise noted) (see Figure 2) 

= 5V 

±0.5V 



Ta = 25X 

MIN 

MAX 

UNIT 



MIN MAX 

^clock 

Clock frequency 

0 105 

0 

105 

MHz 

mm 

Pulse duration, CLK high or low 

4.8 

4.8 

ns 


Setup time, A or B before CLKABf or CLKBAf 

4.5 

4.5 

ns 

th 

Hold time. A or B after CLKABf or CLKBAf 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25‘*C 


MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



65 

65 

MHz 

tPLH 

Aor B 

Bor A 

2.9 

8.5 

11.1 

2.9 

12.9 

ns 

tPHL 

3.9 

10.3 

12.9 

3.9 

14.2 

tPLH 

CLKBAor CLKAB 



11.2 

14.3 

■a 

16.2 

ns 

tpHL 


5.3 

13.1 

16.2 

5.3 

17.8 

tPLH 

SBA or SABt 

Aor B 

3.4 

9.4 

12 

■a 

13.7 


tpHL 

(A or B high) 

4.7 

11.5 

14.3 

■a 



tPLH 

SBA or SABt 

AorB 

3.9 

10.5 

13.3 

3.9 

14.9 

ns 

tPHL 

(A or B low) 

4.8 

12.1 

16.3 

4.8 

17.7 

tpZH 

OEBA 

A 

4.3 

11.1 

14.5 

4.3 

16.5 


tpZL 


5.2 

14.4 

19.8 

5.2 

22 


tPHZ 


A 

3.7 

6.4 

8.1 

3.7 

8.5 

ns 

tPLZ 

OEBA 

M 

3.5 

6 

7.8 

3.5 

8.2 

tpzH 

OEAB 

B 

4.7 

11.6 

15 

4.7 

16.9 


tpZL 

5.6 

14.8 

19.9 

5.6 

21.9 

ns 

tPHZ 

OEAB 

B 

4 

6.6 

8.2 

4 

8.6 

ns 

tPLZ 

3.5 

6.1 

■a 

3.5 

8 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 



operating characteristics, Vcc = 5 V, Ta = 25°C 
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OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 


k-tw-M 

I I 



VOLTAGE WAVEFORMS 


VCC 

OV 


Timing input 
(see Note B) 


Data Input 






Vcc 

OV 

Vcc 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


tPLH * 

L 


I 

I 

> 

-1- 

tout _ud_ 






VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 n, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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OCTAL BUS TRANSCEIVERS AND REGISTERS 
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* Bus Transceivers/Registers 

* Independent Registers and Enables for A 
and B Buses 

* Multiplexed Real-Time and Stored Data 

* Fiow-Through Architecture to Optimize 
PCB Layout 

* Center-Pin Vqc and GND Configurations to 
Minimize High-Speed Switching Noise 

* (Enhanced-Performance Implanted 
CMOS) l-fxm Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Smaii-Outiine Packages, Ceramic Chip 
Carriers, and Standard Ceramic DiPs 

description 

These devices consist of bus transceiver circuits, 

D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
data bus or fromjhe internal storage registers. 

Enable GAB and GBA are provided to control the 
transceiver functions. SAB and SBA control pins 
are provided to select whether real-time or stored 
data is transferred. The circuitry used for select 
control will eliminate the typical decoding glitch 
that occurs in a multiplexer during the transition 
between stored and real-time data. A low input 
level selects real-time data, and a high selects 
stored data. Figure 1 illustrates the four 
fundamental bus-management functions that can 
be performed with the octal bus transceivers and 
registers. 

Data on the A or B data bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock pins (CAB or CBA) regardless of the select or enable control pins. When SAB and SBA are 
In the real-time transfer mode, it i^also possible to store data without using the internal D-type flip-flops by 
simultaneously enabling GAB and GBA. In this configuration, each output reinforces its Input. Thus, when all 
other data sources to the two sets of bus lines are at high Impedance, each set of bus lines will remain at Its 
last state. 

The 54ACT11652 is characterized for operation over the full military temperature range of - 55®C to 125°C. 
The 74ACT11652 is characterized for operation from - 40®C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 

UNLESS OTHERWISE NOTED this document contains PRODUCTION 
DATA Information current as of publication date. Products conform to 
specifications per the terms of Texas instruments standard wan-anty. 

Production processing does not necessariiy Inciude testing of aN 
parameters. 
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54ACT11652,74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS087 - D3106. APRIL 1993 


rn rn 

I I,I I 

III 
I ii I 


I—111—I 

I II I 
I ill I 
I hi I 


I ih I 
I III I 
I |l| I 
LJILJ 


I III I 
I III I 
I II I 

L-J L-J 


GBA CAB 


REAL-TIME TRANSFER BUS B TO BUS A 


REAL-TIME TRANSFER BUS A TO BUS B 




GBA CAB CBA SAB 


GAB GBA CAB CBA SAB 

L L HorL HorL X 


STORAGE FROM A AND/OR B 


TRANSFER STORED DATA TO A AND/OR B 


Figure 1. Bus Transfer Diagram 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCAS087 - D3106. APRIL 1993 


FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 


CAB CBA 

SAB SBA 

A1 THRU A8 

B1 THRU B8 

L H 

L H 

H or L H or L 

t t 

X X 

X X 

Input 

Input 

Isolation 

Store A and B Data 

X H 

H H 

t HorL 

t t 

X X 

xt X 

Input 

Input 

Unspecified t 
Output 

Store A, Hold B 

Store A in both registers 

L X 

L L 

HorL t 

. t t 

X X 

X xt 

Unspecified t 

Output 

Input 

input 

Hold A, Store B 

Store B in both registers 

L L 

L L 

X X 

X HorL 

X L 

X H 

Output 

Input 

Real-Time B Data to A Bus 

Stored B Data to A Bus 

H H 

H H 

X X 

HorL X 

L X 

H X 

Input 

Output 

Real-Time A Data to B Bus 

Stored A Data to B Bus 

H L 

H or L H or L 

H H 

Output 

Output 

Stored A Data to B Bus and 

Stored B Data to A Bus 


t The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs, 

^ Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered to load both registers. 


logic symbol^ logic diagram (positive logic) 



and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, NT packages. 
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54ACT11652,74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS087 - D3106, APRIL 1993__ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1).-- 0.5 V to Vcc + 0.5 V 

Output voltage range, Vo (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc)..± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ..± 50 mA 

Continuous current through Vcc o*' .± 200 mA 

Storage temperature range ....- 65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other specifications 
are design goals. Texas Instruments reserves the right to change or 
discontinue these products without notice. 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCAS087 - D3106, APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

VOH 

IOH=-50|jA 


5.5 V 

IqH = - 24 mA 

4.5 V 

5.5 V 

IqH = - 50 mAt 

5.5 V 

IqH = - 75 mAt 

5.5 V 

VOL 

Iql = 50 jaA 

4.5 V 

5.5 V 

Iql = 24 mA 

4.5 V 

5.5 V 

Iql = 50 mAt 

5.5 V 

Iql = 75 mAt 

5.5 V 

loz 

|AorBportst | 

Vq = Vec O'" GND 

5.5 V 

mm 


V| = Vcc or GND 

5.5 V 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

EH 

GAB or GBA 

Vi := Vcc or GND 

IQSI 

E9H 

A or B ports 

Vq = Vcc or GND 

I 5V 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



PRODUCT PREVIEW information concemt products in the formative or 
design phase of development Characteristic data and other specifications 
are design goals. Texas Instruments reserves the right to change or 
discontinue these products without notice. 
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54ACT11652,74ACT11652 

OCTAL BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS087 - D3106, APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

(INPUT) 

^max 


tPLH 

A or B 

tPHL 

tPLH 

CBAorCAB 

tPHL 

tPLH 

SBA or SABt 

tpHL 

with A or B high 

tPLH 

SBA or SABt 

tPHL 

with A or B low 

tPZH 

GBA 

tpZL 

tPHZ 

GBA 

tPLZ 

tPZH 

GAB 

tpZL 

tpHZ 

GAB 

tPLZ 


TO 

(OUTPUT) 


Ta = 25X 


TYP MAX 


74ACT11652 





6.8 9. 


1 3.4 

10.8 

IKS 


5.8 16.1 


10.3 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


operating characteristics, Vcc = 5 V, T/^ = 25°C 



PRODUCT PREVIEW information concern* product* In the formativ* or 
design phase of development Characteristic data and other specification* 
are design goal*. Texas Instniment* reserve* the right to change or 
discontinue these products without notice. 
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54ACT11652, 74ACT11652 
OCTAL BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCAS087 - D3106, APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

-m -VW- 

I 500Q 


SI . 


O 2xVcc 

TEST 

SI 

■ 

O Open 

tpLH/tPHL 

Open 


tpLZ^pZL 

2 X Vcc 

YGND 

tpHZ/tpZH 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V 


■W 


3V 

OV 


tPLH ^ 


I 




tPHL 


tPHL-M- *\ 


^ 50% Vcc 50% V i 


d-VoH 

50% Vcc \ 50% Vcc 
VOL 

^PLH 

VOH 

50% Vcc 

VOL 




50% Vcc 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL —PJ 


tpZH->) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR & 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one Input transition per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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I 74ACT11657 

I OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

I AND 3-STATE OUTPUTS 

^_ AUGUST 1992 ~ REVISED AP RIL 1993 

I • Inputs Are TTL-Voltage Compatible 
I * Flow-Through Architecture Optimizes 
I PCB Layout 
I • Center-Pin Vqq and GND Pin 
I Configurations Minimize High-Speed 
Switching Noise 

* EPIC™ (Enhanced-Performance implanted 
CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125"C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPs 

description 

The 74ACT11657 contains eight noninverting 
buffers with 3-state outputs and an 8-bit parity 
generator/checker and is intended for bus- 
oriented applications. 

The transmit/receive (T/R) input determines the direction of data flow through the ^directional transceivers. 
When T/R is high, data flows from the A port to the B port (transmit mode); when T/R is low, data flows from 
the B port to the A port (receive mode). When the output-enable (OE) Input Is high, both the A and B ports are 
in the high-impedance state. 

Odd or even parity Is selected by a logic high or low level, respectively, on the ODD/EVEN input. PARITY carries 
the parity bit value; it Is an output from the parity generator/checker in the transmit mode and an Input to the parity 
generator/checker in the receive mode. 

In the transmit mode, after the A bus is polled to determine the number of high bits, PARITY is set to the logic 
level that maintains the parity sense selected by the level at the ODD/EVEN input. For example. If ODD/EVEN 
Is low (even parity selected) and there are five high bits on the A bus, then PARITY Is set to the logic high level 
so that an even number of the nine total bits (eight A-bus bits plus parity bit) are high. 

In the receive mode, after the B bus Is polled to determine the number of high bits, the ERR output logic level 
indicates whether or not the data to be received exhibits the correct parity sense. For example, if ODD /EVEN 
is high (odd parity selected), PARITY is high, and there are three high bits on the B bus, then ERR is low, 
indicating a parity error. 

The 74ACT11657 is characterized for operation from -40®C to 85^C. 



EPIC Is a trademark of Texas Instruments Incorporated. 
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74ACT11657 

OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3-STATE OUTPUTS 


AUGUST 1992 - REVISED APRIL 1993 


NUMBER OF A ORB 
INPUTS THAT ARE HIGH 


FUNCTION TABLE 


INPUTS 


INPUT/OUTPUT 

PARITY 



logic symbolt 


3EN1/3G5 [REC] 
3 EN2 PCMIT] 

N4 


1 OUTPUTS 1 


z 

Transmit 

z 

Transmit 

H 

Receive 

L 

Receive 

L 

Receive 

H 

Receive 

Z 

Transmit 

Z 

Transmit 

L 

Receive 

H 

Receive 

H 

Receive 

L 

Receive 

Z 

Z 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 and I EC Publication 617-12. 
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74ACT11657 

OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

AUGUST 1992 - REVISED APRIL 1993 
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74ACT11657 

OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3-STATE OUTPUTS 

AUGUST 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k{V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . *50 mA 

Continuous current through Vcc .. ±225 mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

VlH 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

X 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT11657 

OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

___ AUGUST 1992-REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50pA 

IQgQl 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

I 0 H = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

IqH s -75 mAt 

moi 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

loom 


1.65 

l| 

A or B ports 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

•oz* 

Control Inputs 

Vq = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

Icc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

mA 

Alcc^ 

One input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

C| 

Control inputs 

V| = Vcc or GND 

||[QSI| 

4.5 


PF 

Co 

PARITY/E^ 

Vq = Vcc or GND 

5V 

10 


PF 

Cio 

A or B ports 

Vq = Vcc or GND 

5V 

12 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT11657 

OCTAL TRANSCEIVER WITH PARITY GENERATOR/CHECKER 
AND 3-STATE OUTPUTS 

AUGUST 1992 - REVISED APRIL 1993 


operating characteristics, Vqc = 5 V, = 25*^0 


PARAMETER | 

TEST CONDITIONS 

Cp(j Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

Outputs disabled 


TYP UNIT 


95 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

TEST 

500 O O Open tpLHApj 

-- ?o»o 



TEST 

SI 

tpLH/tpHL 

tPLZAPZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


Input 
(see Note B) 


LOAD CIRCUIT 


50%Vcc 


y—tPHL 

^-VoH 

He 50%Vcc 
VoL 


Output 

Control 

(low-level 

enabling) 

3 V 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 


VOLTAGE WAVEFORMS 


tpZL k— 


I I tpLz “♦< r* 
|'^50%Vcc| 


20%VCC 




- VoL 


Output 
Waveform 2 
SI at GND 
(see Note C) 


• 50% Vec 


■’ 80 %Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 fii, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11800 

TRIPLE 4-INPUT AND/NAND GATES 


AUGUST 1992 - REVISED APRIL 1993 


I * Suitable for Use in Applications Such as: 

I - Differential Line Drivers 

I - Complementary Input Circuits for 

I Decoders and Code Converters 

I • Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqc 2 »nd GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) 1-|Lim Process 

• 500-mA Typical Latch-Up Immunity at 125®C 
description 

The 74AC11800 is a triple 4-input AND/NAND 
gate. Elimination of decode spikes in symmetrical 
decoder and code-converter applications makes 
the device useful for applications such as a 
decoder or differential line driver. 

The 74AC11800 is characterized for operation 
from -40X to 85°C. 


DW PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 



logic symbolt 


logic diagram, each section (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 

Products conform to epecificatione per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ali parameters. 
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74AC11800 

TRIPLE 4-INPUT AND/NAND GATES 


AUGUST 1992 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .l. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ±50 mA 

Continuous current through Vqq or GND..±150 mA 

Storage temperature range . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


_ ^ _ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 

■n 

V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 




Vcc = 5.5 V 

3.85 

■1 



Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC11800 

TRIPLE 4-INPUT AND/NAND GATES 

AUGUST 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC11800 

TRIPLE 4-INPUT AND/NAND GATES 

AUGUST 1992 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq - 50 O, tr = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11802 
TRIPLE 4-INPUT OR/NOR GATE 


_ SCAS153A- D3594, JULY 1990 - REVISED APRIL 1993 

* Inputs Are TTL-Voltage Compatible 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPS 

description 

The 74ACT11802 contains three indepe ndent 4-input O R/NOR gates. They perform the Boolean functions in 
positive logic Y = A + B4-C + D and Z = A+ B + C + D. 

The 74ACT11802 Is characterized for operation from -40®C to 85°C. 


DW OR NT PACKAGE 
(TOP VIEW) 



FUNCTION TABLE 


(each 4-fnpiit gate) 



logic symbolt logic diagram, each section (positive logic) 



f This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 
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74ACT11802 

TRIPLE 4-INPUT OR/NOR GATE 


SCAS153A-D3594, JULY 1990-REVISEDAPRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .. ±50 mA 

Continuous current through Vqq or GND...±150 mA 

Storage temperature range ... -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

warn 

lOH 

High-level output current 

-24 

mA 

'OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating Inputs must be held high or low. 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘’C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50pA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = “75 mA^ 

5.5 V 


3.85 

VoL 

IqL = 50 hA 

4.5 V 

0.1 

0.1 

fl 

5.5 V 

0.1 

0.1 

IqL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

iQL = 75 mA^ 

5.5 V 


1.65 

h 

V| =Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

•cc 

V| = Vqc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other inputs at Vqq or GND 

5.5 V 

0.9 

1 

mA 

Cj 

V|=VccorGND 

5V 

4 


PF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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74ACT11802 
TRIPLE 4-INPUT OR/NOR GATE 


SCAS153A - D3594, JULY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


MIN MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

A. B, C, or D 

V 

1.3 

6.1 

8.4 

1.3 

9.5 


tPHL 

T 

1.3 

4.8 

7.4 

1.3 

8.1 

ns 

tPLH 

A, B, C, or D 

y 

1.3 

4.6 

7.5 

1.3 

8.3 

ns 

tPHL 


1 

4.6 

7.3 

1 

8.1 


operating characteristics, Mqq = 5 V, = 25®C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per gate 

Cl = 50 pF, f = 1 MHz 

59 

pF 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 



LOAD CIRCUIT 



NOTES: A. Cl includes probe and jig capacitance. 

B. Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns, 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ • Provides Extra Data Width Necessary for 

I Wider Address/Data Paths or Buses With 

I Parity 

I • Fiow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) l-^tm Process 

• 500-mA Typical Latch-Up Immunity at 125®C 

• Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPS 

description 


54ACT11821, 74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS154A - D3715. NOVEMBER 1990 - REVISED APRIL 1993 


54ACT11821 ... JT PACKAGE 
74ACT11821 ... DW PACKAGE 
(TOP VIEW) 


1Q 

2Q 

3Q 

4Q 

5Q 

GND 

GND 

GND 

GND 

6Q 

7Q 

8Q 

9Q 

10Q 



These 10-bit flip-flops feature 3-state outputs 
designed specifically for driving highly-capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, bidirectional bus drivers with 
parity, and working registers. 

On the positive transition of the clock the Q outputs 
will follow the D inputs. 

A buffered output enable (OE) Input can be used 
to place the ten outputs In either a normal logic 
state (high or low level) or a high-impedance state. 
In the high-impedance state the outputs neither 
load nor drive the bus lines significantly. 

The high-impedance state and increased drive 
provide the capability to drive the bus lines in a 
bus-organized system without need for Interface 
or pull-up components. 


54ACT11821 ... FK PACKAGE 
(TOP VIEW) 


CO ^ W > > CD h- 

/ ULJLJLJIULJLJ 


2D 


3 2 1 28 27 26 ^ 

O 25C 

ID 

]6 

24[ 

OE 

]7 

23[ 

IQ 

]8 

22 [ 

2Q 

]9 

21 C 

3Q 

] 10 

20[ 

4Q 

]11 

19 [ 


12 13 14 15 16 17 18 

ornononn 


8D 

9D 

10 

CLK 

10Q 

9Q 

8Q 


O Q Q Q Q O O 

ID Z Z Z Z CD 

(D (D (D O 


The output enable (OE)does not affect the internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


The 54ACT11821 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74ACT11821 is characterized for operation form -40°C to 85®C. 


EPIC is a trademark of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contain* PRODUCmON 
DATA Information current a* of publication date. Product* conform to 
*pecification* per the term* of Texa* Inatrument* atandard wan^anty. 
Production proceaaing doe* not neceaaarily include teating of «ll 
parameters. 
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54ACT11821,74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715, NOVEMBER 1990- REVISED APRIL 1993 


FUNCTION TABLE 
(each flip-flop) 


I INPUTS I 

OUTPUT 

Ol 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

L 

H 

X 

Qo 

L 

i 

X 

Xo 

H 

X 

X 

z 


logic symbolt logic diagram (positive logic) 
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54ACT11821,74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715, NOVEMBER 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range. V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . *50 mA 

Continuous current through Vcc o*' . ±250 mA 

Storage temperature range . -55®Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions' is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT11821 

74ACT11821 




MIN NOM 

MAX 

MIN 

NOM 

MAX 


Vcc 

Supply voltage 

4.5 5 


4.5 

5 

5.5 

V 

V|H 

High-level input voltage 


2 

V 

VlL 

Low-level input voltage 

_ ^ 

0.8 

0.8 

V 

V| 

Input voltage 

wamsm 

ES9 

0 


Vcc 

V 

Vo 

Output voltage 


Vcc 

0 


Vcc 

V 

lOH 

High-level output current 

Q- 

-24 

-24 

mA 

•OL 

Low-level output current 

C 

24 

24 

mA 

At/AV 

Input transition rise or fall rate 

0 

10 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 


85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 


PRODUCT PREVIEW Information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54ACT11821,74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715. NOVEMBER 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT11821 

74ACT11821 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50mA 

4.5 V 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

Iqh = ”24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

•oh = ”50 mAt 

EBSi 




Iq^ = —75 mAt 

mol 


1 .4^1 

3.85 

VoL 

lOL = 50 |iA 

ESSi 

0.1 


0.1 

1 

ESDI 

0.1 

1 .S o-i i 

0.1 

Iql = 24 mA 

4.5 V 

0.36 


0.44 

5.5 V 

0.36 

Lc? _°:®J 

0.44 

Iql = 50 mAt 

5.5 V 


iiHEa 


Iql = 75 mAt 

5.5 V 



1.65 

l| 

V|=VccorGND 

5.5 V 

±0.1 

±1 

±1 

mA 

•oz 

Vo = Vcc or cnd 

5.5 V 

±0.5 

±10 

±5 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

1 

mA 

C| 

V|=VccorGND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc. 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


54ACT11821 

74ACT11821 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


MIN 

MAX 

^max 



125 

mmm 

125 

MHz 

tPLH 

CLK 

Any Q 

4.7 

7.6 

10.4 


4.7 

11.7 

ns 

tPHL 

5 

8.1 

11 


5 

12.1 

tpZH 

OE 

Any Q 

3.1 

6.1 

9.1 


3.1 

10 

ns 

tpZL 

4.1 

7.6 

11 

nwiti 

4.1 

12.3 

tpHZ 

OE 

Any Q 

4.8 

7.2 

mb 

mmUiii 

4.8 

10.1 

ns 

tPLZ 

4.8 

6.8 

8.6 

4.8 9.8 

4.8 

9.4 


PRODUCT PREVIEW information eoneama products In tha formativa or 
daaign phaaa of davalopmant Charactarlatie data and othar 

r ^ifieationa ara daaign goals. Taxas Instrumanta rasarvas tha right to 
iga or diseontimja thasa products without notica. 
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54ACT11821, 74ACT11821 
10-BIT BUS-INTERFACE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715, NOVEMBER 1990 - REVISED APRIL 1993 


operating characteristics, Vqq = 5 V, = 25°C 


PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

45 

pF 

Outputs disabled 

31 





Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage \/\/aveforms 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS154A-D3715, NOVEMBER 1990-REVISED APRIL 1993 


• Inputs Are TTL-Voltage Compatible 

• Multiple Output Enables Allow Multiuser 
Control of the Interface 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

• (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

This device contains eight flip-flops that feature 
3-state outputs designed specifically for driving 
highly-capacitive or relatively low-impedance 
loads. They are particularly suitable for 
implementing multiuser registers, I/O ports, 
bidirectional bus drivers, and working registers. 

With the clock-enable (CLKE N) input low, the eight edge-triggered D-type flip-flops enter data on the low-to-high 
transition of the clock. Taking CLKEN high disables th e cloc k buffer, thus latching the outputs. The 74ACT11825 
has noninverting data (D) inputs. Taking the clear (CLR) input low causes the eight Q outputs to go low 
independently of the clock. 

Multiuser buffered output-enable (OE1, OE2, and OE3) inputs can be used to place the eight outputs In either 
a normal logic state (high or low logic level) or a high-impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 

The high-impedance state and increased drive provide the capability to drive bus lines without need for interface 
or pullup components. The output enable (OE) does not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the outputs are in the high-impedance state. 

The 74ACT11825 is characterized for operation from -40®C to 85*^0. 

FUNCTION TABLE 


I INPUTS 

OUTPUT 

OEt 

CLR 

CLKEN 

CLK 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

f 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

H 

X 

X 

Qq 

H 

X 

X 

X 

X 

z 


t OE = H If any of 0E 1 , 0E 2. or 0E 3 are high. 
OE = L if all of 0E1. 0E2. or 0E3 are low. 



EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA Information l« current as of publication date. 

Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 

Instruments 



Copyright © 1993, Texas Instruments Incorporated 
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74ACT11825 

8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS154A-D3715. NOVEMBER 1990-REVISEDAPRIL 1993 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or Vi > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±200 mA 

Storage temperature range . -OS^'C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715. NOVEMBER 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2; Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

•oh =-50 mA 

4.5 V 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

IOH=-24mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

•l 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

•oz 

Vo = Vcc O'" 

5.5 V 

±0.5 

±5 

pA 

•cc 

V| = Vcc or GND, lO = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One Input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4.5 


PF 

Cq 

Vo = Vcc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 
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74ACT11825 

8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715, NOVEMBER 1990 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta*25"C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 122 

0 122 

MHz 

Pulse duration 

CLRIow 

4 

4 

ns 

CLK high or low 

4.5 

4.5 

tsu Setup time before CLKf 

CLR Inactive 

3 

3 

ns 

Data 

3 

3 

CLKEN high or low 

3 

3 

th Hold time after CLKf 

Data 

1.5 

1.5 

ns 

CLKEN high or low 

2 

2 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



1 1 

1 I 

MHz 

tPLH 

CLK 

n 

4.6 

7.7 

10.2 

4.6 

11.6 

ns 

tPHL 


5.1 

8.4 

10.9 

5.1 

12.3 

tPHL 

ClM 

Q 

4.5 

8.5 

11.9 

wm 

13.2 

ns 

tpZH 

OE 

o 

3.3 

6.4 

9.2 

3.3 

10.4 

ns 

tpZL 


4.2 

7.9 

11.5 

4.2 

13 

tPHZ 


n 

6.1 

8.5 

10.7 

6.1 

12 


tPLZ 

OE 


5.5 

7.9 

10 

5.5 

11.2 

ns 
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74ACT11825 
8-BIT BUS-INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS154A- D3715. NOVEMBER 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

500Q 


O 2xVcc 
O Open 
?GND 


TEST 

SI 

tpLH/tPHL 

tpLZ/tpZL 

tpHZ/tPZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


Input 




VOLTAGE WAVEFORMS 


3V 


OV 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 




^S ^1.5V 


tpLH 


W-V- 


3V 

OV 


I 

tPHL“H- 




I 


tPHL 


50%Vcc 


^-VoH 

50%Vcc 
VOL 


w—►f 




50%Vcc 


VOLTAGE WAVEFORMS 


■ tPLH 

VOH 
50% Vcc 

VOL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r1.5V 




*PZL 1<— 


tPLZ -W j<- 


I I I 


20% Vcc 


tPZH-^j 


tPHZ-^ 1^ 


y/ 50% Vcc 


80% Vcc 


3V 

OV 

»Vcc 

VOL 

VOH 
* OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * 3-State Outputs Drive Bus Lines or Buffer 

I Memory Address Registers 

I * Fiow-Through Architecture Optimizes 
I PCB Layout 

I • Center-Pin V^c and GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C"“ (Enhanced-Performance impianted 
CMOS) 1-^m Process 

• 500-mA Typicai Latch-Up Immunity at 125X 
description 

This device contains ten buffers/bus drivers that 
provide a high-performance bus interface for wide 
data paths or buses carrying parity. 

The 3-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The 74AC11827 provides true data. 

The 74AC11827 is characterized for operation 
from -40^*0 to 85°C. 


74AC11827 
10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3379, NOVEMBER 1989 - REVISED APRIL 1993 


DW PACKAGE 
(TOP VIEW) 
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24] 

gnd[ 

6 

23 ] 

GND[ 

7 

22 ] 

GNDt 

8 

21 ] 

gnd[ 

9 

20 ] 

Y6[ 

10 

19] 
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74AC11827 

10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3379, NOVEMBER 1989-REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| {see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (Vi < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . *50 mA 

Continuous current through Vqq or GND . ±250 mA 

Storage temperature range . -65°Cto150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC11827 
10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3379, NOVEMBER 1989 - REVISED APRIL 1993 


recommended operating conditions 


1 - 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 

■■ 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■H 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

■ai 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = “50mA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh = ”4mA 

3V 

2.58 

2.48 

•OL = - 24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

lOL = 12 mA 

3V 

0.36 

0.44 

lOL = 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

•oz 

V| = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

l| 

V| = Vcc or GND 


±0.1 

±1 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

Ci 

V| = Vcc or GND 

5 V 

4.5 


PF 

Co 

V| = Vcc or GND 

5V 

12 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11827 

10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE outputs 

D3379, NOVEMBER 1989-REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC11827 
10-BIT BUFFER/BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3379, NOVEMBER 1989 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tpLH/lPHL 

tpLZ/tpzL 

tpHZ/tPZH 

Open 

2x Vcc 
GND 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



50% -j/t- 

K /\ 

/- 

50% 

tPZL->| 

i 

I tpL2-*j 


I 

I 

\ 5 O%Vccj 

4 20 % Vcc 

I 

*PZH->| 

I tpHZ->l 

I , 

- 

I_ 


iF50%Vcc 

’^^i^%Vcc 


VOLTAGE WAVEFORMS 


VCC 

ov 

« Vcc 
VOL 

VOH 
« OV 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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I_ 

■ * Inputs Are TTL-Voltage Compatible 

I * 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I • Fiow-Through Architecture to Optimize 
I PCB Layout 

* Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

* EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity 
at125X 

* Package Options Include Plastic 
Small-Outline Packages, Ceramic Chip 
Carriers, and Standard Ceramic 300-mil 
DIPS 

description 

These 10-bit buffers/bus drivers provide high- 
performance bus interface for wide data paths or 
buses carrying parity. 

The 3-st£te control gate is a 2-input NOR such that 
if either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The 'ACT11827 provides inverted data. 

The 54ACT11827 is characterized for operation 
over the full military temperature range of - 55®C 
to 125°C. The 74ACT11827 Is characterized for 
operation from - 40®C to 85®C. 


FUNCTION TABLE 


1 INPUTS 

OUTPUT 

Y 

G1 

G2 

A 

L 

L 

H 

H 

L 

L 

L 

L 

X 

H 

X 

Z 

H 

X 

X 
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54ACT11827, 74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

P3373. NOVEMBER 1989 - REVISED APRIL 1993 


54ACT11827.., 

.JTPACKAGE 

74ACT11827... 

DW PACKAGE 

(TOP VIEW) 

Y1[ 

1 

28 

]G1 

Y2[ 

2 

27 

]A1 

Y3[ 

3 

26 

]A2 

Y4t 

4 

25 

] A3 

Y5[ 

5 

24 

] A4 

gnd[ 

6 

23 

]A5 

gnd[ 

7 

22 

]vcc 

gnd[ 

8 

21 

]vcc 

gnd[ 

9 

20 
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Y6[ 

10 

19 
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11 

18 
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Y8[ 

12 

17 

jA9 

Y9[ 

13 

16 
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14 

15 
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54ACT11827 ... FK PACKAGE 
(TOP VIEW) 
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54ACT11827,74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

D3373, NOVEMBER 1989-REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



Pin numbers shown are for the DW, JT, and NT packages. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, Vj (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) ...± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . .± 50 mA 

Continuous current through Vqq or GND .± 250 mA 

Storage temperature range ...-65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 
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54ACT11827,74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

D3373, NOVEMBER 1989-REVISEDAPRIL 1993 


recommended operating conditions 




54ACT11827 

74ACT11827 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

_^ 

2 

V 

V|L 

Low-level Input voltage 

_ ^ 

0.8 

V 

V| 

Input voltage 



0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 

•oh 

High-level output current 


-24 

-24 

mA 

•OL 

Low-level output current 


24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT11827 

74ACT11827 


MIN TYP 

MAX 

MIN 

MAX 

MIN 

MAX 



IOH = --50pA 

4.5 V 

4.4 

4.4 

4.4 




5.4 

5.4 

5.4 


VOH 

Iqh = - 24 mA 

IIQQQI 

3.94 

3.7 

3.8 

HjH 

5.5 V 

4.94 

4.7 

_^ 

4.8 



Iqh = — 50 mAt 

5.5 V 


3.85 





iQj^ = -75 mAt 

5.5 V 


■ # 

3.85 

mi 


Iql = 50 |iA 

4.5 V 

0.1 

0.1 

0.1 



5.5 V 

0.1 



0.1 


VOL 

•OL = 24 mA 


0.36 

wm 

0.5 

0.44 


5.5 V 

0.36 

H 

IIQQ 

0.44 



•OL = 

5.5 V 


1.65 




Iql = 75 mAt 

5.5 V 



1.65 


•oz 

Vq = Vcc 0^ 

5.5 V 

±0.5 

±10 

±5 

pA 

•l 

V| = Vcc orGND 

5.5 V 

±0.1 


±1 

pA 

•cc 

V| = Vcc or 10 = 0 

5.5 V 

8 

160 

80 

|iA 

Alec* 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4 



PF 

Co 

Vq = Vcc or GND 

5V 

10 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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54ACT11827, 74ACT11827 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

D3373. NOVEMBER 1989 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


Ta 

s25°C 


MIN 

TYP 

MAX 

3.8 

6.3 

8 



6.1 12.9 


5.8 12.4 


74ACT11827 | 

UNIT 

MIN 

MAX 

3.8 

9.2 


2.7 

11.2 

ns 

2.6 

11.3 

ns 

3.2 

14 

6.1 

12 


5.8 

11.6 

ns 


operating characteristics, Vcc = 5 V, Ta = 25®C 


PARAMETER 


Outputs enabled 


Outputs disabled 


Cpd Power dissipation capacitance 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 



From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

TEST 

500 Q O Open *PLH/tpi 

I-VW-^ tpLz/tpi 

? GND tBU-y/to- 



TEST 

SI 

tpLH/tPHL 

tPLZApiL 

tpHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


Output 

Control 

(low-level 

enabling) 

3 V 

Output 
Waveform 1 
0 V S 1 at 2 X Vcc 
(see Note C) 


50% Vcc 


] -Vqh 

V 50% Vcc 
^-VoL 


VOLTAGE WAVEFORMS 


Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL k— 


I tpLz-*j r*- 


20% Vcc 


tpZH ->1 |4- 


I tpHZ->| (4- 


~ VoL 


- 50% Vcc 


^80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR « 10 MHz, Zq = 50 O, t^ = 3 ns^ tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Inputs Are TTL-Voltage Compatible 

■ * 3-State Outputs Drive Bus Lines or Buffer 

I Memory Address Registers 

I • Flow-Through Architecture to Optimize 
I PCB Layout 

• Center-Pin Vcc and GND Configurations to 
Minimize High-Speed Switching Noise 

• EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-|Lim Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Package Options Include Plastic Small- 
Outline Packages, Ceramic Chip Carriers, 
and Standard Ceramic 300-mil DIPS 

description 

These 10-bit buffers/bus drivers provide high- 
performance bus interface for wide data paths or 
buses carrying parity. 

The 3-st£te control gate is a 2-input NOR such that 
If either G1 or G2 is high, all ten outputs are in the 
high-impedance state. 

The 'ACT11828 provides Inverted data. 

The 54ACT11828 is characterized for operation 
over the full military temperature range of - 55°C 
to 125®C. The 74ACT11828 Is characterized for 
operation from - 40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUT 

Y 

G1 G2 A 

L L H 

L 

L L L 

H 

X H X 

Z 

H X X 

Z 


54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS092 - D3387, APRIL 1993 


54ACT11828 ... JT PACKAGE 
74ACT11828 ... DW PACKAGE 
(TOP VIEW) 


Y1 

Y2 

Y3 

Y4 

Y5 

GND 

GND 

GND 

GND 

Y6 

Y7 

Y8 

Y9 

Y10 


[ 1 ^ 28 ] 

[ 2 27 ] 

[3 26 ] 

[4 25] 

[5 24 ] 

[ 6 23 ] 

[7 22 ] 

[8 21 ] 

[9 20 ] 

[10 19 ] 

[11 18 ] 

[12 17 ] 

[13 16 ] 

[14 15 ] 


G1 

A1 

A2 

A3 

A4 

A5 

VCC 

VCC 

A6 

A7 

A8 

A9 

A10 

G2 


54ACT11828 ... FK PACKAGE 
(TOP VIEW) 


O O 
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54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS092 - D3387, APRIL 1993_ 


logic symbolt 


_ 28 

G1 - 

_ 15 

G2 - 


A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

A10 




27 


26 


25 


24 


23 


20 


19 


18 


17 


16 


EN 


K_ L 


2 


3 


4 


5 


10 


11 


12 


13 


14 


Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 


t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 

Pin numbers shown are for the DW, JT, and NT packages. 


logic diagram (positive logic) 



Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

Y8 

Y9 

Y10 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vqq). .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .. .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ...± 50 mA 

Continuous current through Vqq or GND.± 250 mA 

Storage temperature range .-65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

_SCAS092 - D3387. APRIL 1993 


recommended operating conditions 




54ACT11828 

74ACT11828 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

mm 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

warn 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-55 

125 

-40 

85 

«»c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

54ACT11828 

74ACT11828 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50|jA 

4.5 V 

4.4 

4.4 

4.4 

H 

IQgQII 

5.4 

5.4 

5.4 

I0H=-24 mA 

4.5 V 

3.94 

3.7 

3.8 

ESSI 

4.94 

4.7 

4.8 

lOH - — 50 mAt 

lESDI 


3.85 


Iqi_( = — 75 mAt 

5.5 V 



3.85 

VOL 

Iql = 50 |iA 

4.5 V 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

lOL = 24 mA 

MSM 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql “ mAt 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

loz 

Vq = V 0 Q or GND 

5.5 V 

±0.5 

±10 

±5 

pA 

l| 

V|=VccorGND 

IQIQI 

± 0.1 

±1 

±1 

pA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 

Alec* 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5 V 

4.5 



PF 

Cq 

V|=Vcc or GND 

[m^i 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V to Vcq- 
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54ACT11828, 74ACT11828 
10-BIT BUFFERS/BUS DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS092 - D3387, APRIL 1993_ 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


54ACT11828 

74ACT11828 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

Aor B 


1.9 

5.6 

8.3 

1.9 

10.9 

1.9 

10.2 

ns 

tPHL 


5.2 

8 

10.3 

5.2 

12.4 

5.2 

11.7 

tpZH 

G1 orG2 

V 

2.9 

7 

9.9 

2.9 

13 

2.9 

12.1 

ns 

tpZL 

T 

mm 

8.3 

11.4 

wm 

15.8 

wm 

14.7 

tPHZ 

G1 orG2 

V 

6 

9 

11.3 

6 

12.9 

6 

12.3 

ns 

tPLZ 

T 

5.9 

8.5 

10.9 

5.9 

12.3 

5.9 

11.7 


operating characteristics, Vqc = 5 V, Ta = 25°C 


1 PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance 

Outputs enabled 

CL = 50pF, f=1MHz 

37 

PF 

Outputs disabled 

11 


PARAMETER MEASUREMENT INFORMATION 



TEST 

S1 

tPLH/tpHL 

tpLZ/tpZL 

tpHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



/ - 

1.5 V 

<P2L -P) \ 4 - I 

1 

I I tPLZ -*1 

k 

1 \50%VCC| 

■/20%Vcc 

1 ' 1 

1 1 tpHZ-^ 

1_ 

tpZH ->| ( 4 - 

1 ..... 




VOLTAGE WAVEFORMS 


NOTES: A. Cl Includes probe and jig capacitance, 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf * 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

SCAS178-D3990, DECEMBER 1991 - REVISED APRIL 1993 


1 

28 ] 

2 

27] 

3 

26 ] 

4 

25] 

5 

24] 

6 

23 ] 

7 

22 ] 

8 

21 ] 

9 

20 ] 

10 

19] 

11 

18] 

12 

17] 

13 

16] 

14 

15] 


• Inputs Are TTL-Voltage Compatible dw package 

• Asynchronous Clear (top view) 

• Fully Independent Clock Circuit Simplifies ^ ^ ] a 

Qb [ 2 27 ] B 

• Flow-Through Architecture Optimizes Qc [ 3 26 ] c 

PCB Layout [ 4 25 ] D 

• Center-Pin Vqc and GND Configurations Qe £ 5 24 ] e 

Minimize High-Speed Switching Noise GND [ 6 23 ] F 

• EPIC^’* (Enhanced-Performance Implanted £ ^ ^cc 

CMOS) l-jim Process GND [ 8 21 ] Vcc 

• 500-mA Typical Latch-Up Immunity at 125®C | 19 ] h 

description i8]^ 

Qh [12 17 ] ENT 

The 74ACT11867 is a synchronous presettable RCO [ 13 16 ] so 

binary counter featuring an internal carry CLK [ 14 is ] si 

look-ahead for cascading In high-speed counting I-1 

applications. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so 

that the outputs change coincident with each other when so instructed by the count-enable inputs and internal 
gating. This mode of operation helps eliminate the output counting spikes that are normally associated with 
asynchronous (ripple-clock) counters. A buffered clock (CLK) Input triggers the eight flip-flops on the rising 
(positive-going) edge of the clock waveform. 

The counters are fully programmable; that Is, the outputs may each be preset to either logic level. The load-mode 
circuitry allows parallel loading of the cascaded counters. As loading is synchronous, selecting the load mode 
disables the counter and causes the outputs to agree with the data inputs after the next clock rising edge. 

The carry look-ahead circuitry is provided for cascading counters for n-bit synchronous application s wit hout 
addit ional gating. This Is done with two count-enable inputs and a carry output. Both count-enable (ENP and 
ENT) inputs must be low to count. The d irecti on of the count is determined by the lev els of t he sele ct (SO and 
S1) Inputs (see the function table). Input ENT is fed forward to enable the ripple-carry (RCO) output. RCO then 
produces a low-level pulse while the count is zero (ail outputs low) when counting down or 255 during counting 
up (all outputs high) . Thi s low -level overflow carry pulse can be used to enable successive cascaded stages. 
Transitions at ENP and ENT are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. Whenever ENP and/or ENT Is taken high, RCO either 
goes high or remains high. The function of the counter (whether enabled, disabled, loading, or counting) is 
dictated solely by the conditions meeting the stable setup and hold times. 

The 74ACT11867 is characterized for operation from -40*^0 to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 

PRODUCTION DATA infonnation it currant at of sublication data. 

Products conform to apacificationa par tha tarma of laxat Inatrumanta 
standard warranty. Production procaaaing dost not nacaaaarily includa 
tatting of all paramatara. 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 


SCAS178-D3990, DECEMBER 1991 - REVISED APRIL 1993 



logic symbolt 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

_SCAS178 - P3990. DECEMBER 1991 - REVISED APRIL 1993 


logic diagram (positive iogic) 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

SCAS178 - D3990, DECEMBER 1991 - REVISED APRIL 1993 



t ENT and ENP must both be low for counting to occur. 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

_SCAS178-D3990, DECEMBER 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq -i- 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vqc or GND... ±225 mA 

Storage temperature range .. -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 — 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta * 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

4.5 V 

4.4 

4.4 

V 

5,5 V 

5.4 

5.4 

•oh = “24 mA 

m^Qii 

3.94 

3.8 

5.5 V 

4.94 

4.8 

•oh = 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

•OL = 24 mA 


0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mA* 

I^QI 


1.65 

•l 

V| = Vcc or GND 


±0.1 

±1 

mA 

•cc 

V|=VccorGND, lo = 0 


8 

80 

mA 

Alcc^ 

One input at 3.4 V, Other inputs at Vcc or ^ND 


0.9 

1 

mA 

Ci 

V| = Vcc or GND 

5V 

4.5 


pF 


^ Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

SCAS178-D3990, DECEMBER 1991 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, V^c = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25‘’C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 70 

0 70 

MHz 

tyy Pulse duration 

SO and SI low 

12 

12 

ns 

CLK 

6.5 

6.5 

tsu^ Setup time before CLKf 

Data 

8 

8 

ns 

ENP. ENT 

4 

4 

SO. S1 (load) 

11 

11 

SO, S1 (count down) 

11 

11 

SO, SI (count up) 

11 

11 

th Hold time after CLKf 

Data 

1 

1 

ns 

^skew Skew time between SO and S1 to avoid inadvertent clear^ 

SO and S1 low 

0 

0 

ns 


t This setup time is required to ensure stable data. 

♦ This is the maximum time for which SO and S1 may be low simultaneously when the device transitions between the load (S1 = H, SO = L) and 
count-down (S1 = U, SO = H) modes. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




1 1 

1 70 1 

MHz 

tPLH 

CLK 

RCO 

6 

9.9 

12.7 

6 

14.6 

ns 

tPHL 

6.4 

10.9 

14.2 

6.4 

16.3 

tPLH 

CLK 


5 

8.9 

11.9 

5 

13.6 

ns 

tPHL 


4.9 

9 

12.2 

4.9 

14 

tPLH 

ENT 


3.9 

6.8 

9.1 

3.9 

10.5 

ns 

tPHL 

3.1 

7 

10.2 

3.1 

11.5 

tPHL 

Clear (SO, SI low) 

Q 

6.3 

11.9 

16.6 


19.1 

ns 

tPLH 

SO, SI 

(count up/down) 

R^ 

5.5 

10.4 

15.6 

5.5 

17.8 

ns 

tPHL 

SO, SI 

(count up/down) 

RCO 

5.6 

10.1 

14.8 

5.6 

17.2 

ns 

tPHL 

Clear (SO, Si low) 

RCO 

6.2 

11.3 

15.6 

6.2 

17.8 

ns 
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74ACT11867 

SYNCHRONOUS 8-BIT UP/DOWN BINARY COUNTER 
WITH ASYNCHRONOUS CLEAR 

_SCAS178 - D3990, DECEMBER 1991 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl * 50 pF 
(see Note A) 



LOAD CIRCUIT 


Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC11873 
DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 - REVISED APRIL 1993 


• 3-State Buffer-Type Outputs Drive Bus 
Lines Directly 

• Bus-Structured Pinout 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vcc and GND Configurations 
Minimize High-Speed Switching Noise 

• EP/C^“ (Enhanced-Performance implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

description 

This dual 4-bit transparent D-type latch features 
3-state outputs designed specifically for bus 
driving. This makes these devices particularly 
suitable for implementing buffer registers, I/O 
ports, bidirectional bus drivers, and working 
registers. 

When the latch-enable (1LE or 2LE) input is high, the Q outputs will follow the data (D) inputs in tr ue for m, 
a ccord ing to the function table. When LE is taken low, the outputs will be latched. When the clear (1CLR or 
2CLR) input goes low, the Q outputs go low independently of LE. The outputs are In a high-impedance state 
when the output-control {10C or 20C) input is at a high logic level. 

The 74AC11873 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 4-bit latch) 

INPUTS 

OUTPUT 

OC CLR LE D 

Q 

L L X X 

L 

L H H H 

H 

L H H L 

L 

L H L X 

Qo 

H X X X 

z 



EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information It currtnt at of publication data. 
Producta conform to tpacificationt par tha tarmt of faxat inttrumantt 
standard wan-anty. Production procatting doat not nacattarily Includa 
tasting of alt paramatart. 
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74AC11873 

DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 - REVISED APRIL 1993 


logic symbolt logic diagram, each quad latch (positive logic) 



1Q1 

102 

103 

104 



201 

202 

203 

204 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^: 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) .. -0.5 V to Vqq -i- 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*" . ±200 mA 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC11873 
DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 - REVISED APRIL 1993 


recommended operating conditions 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


VlH 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 

■■ 

V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

B 



Vcc = 5.5 V 

1.65 


Vl 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 3.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

3V 

2.9 

2.9 

1 

IQQI 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = - 4 mA 

3V 

2.58 

2.48 

•oh = “24 mA 

4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqi-I = -75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 pA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

[QQQII 

0.1 

0.1 

•OL= ‘•2 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or gnd 

5.5 V 

±0.1 

±1 

pA 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

•cc 

Vl = Vcc or GND, Iq == 0 

5.5 V 

8 

80 

pA 

Ci 

V| = Vcc or GND 

5V 

4.5 


PF 

Co 

Vo = Vcc or GND 

mm 

13.5 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC11873 

DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

D3398. JANUARY 1990 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 



timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25X 

MIN MAX 

UNIT 

MIN MAX 

tyv Pulse duration 

CLRIow 

5 

5 

ns 

LE high 

5 

5 

tsu Setup time, data before LEi 

High 

2 

2 

ns 

Low 

3 

3 

th Hold time, data after LEj 

High 

1 

1 

ns 

Low 

1 

1 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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74AC11873 
DUAL 4-BIT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

n 

n 

2.2 

5.5 

7.3 

2.2 

8.4 


tPHL 



2.1 

5.5 

7.2 

2.1 

8.2 


tPLH 

LE 

n 

UBSM 

5.9 

7.8 

2.4 

8.9 

ns 

IPHL 


2.2 

5.8 

7.6 

2.2 

8.7 

•PHL 


Q 

1.7 

5.1 

6.8 

1.7 

7.6 

ns 

tPZH 


n 

1.2 

4.1 

5.6 

1.2 

6.4 

ns 

tpZL 

VjC 

1.9 


BEI 

1.9 

8.5 

tPHZ 

OC 

n 

3.5 

5.9 

7.4 

3.5 


ns 

tpL2 

Vil 

3.3 

5.5 

7 

3.3 

7.6 
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74AC11873 

DUAL 4-BIT D-TYPEUTCH 
WITH 3-STATE OUTPUTS 

D3398, JANUARY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tPLZ/tpzL 

tPHZ^PZH 

Open 

2x Vcc 

GND 



LOAD CIRCUIT 


Input 


S!/ S!/ 

50%^ ^50% 


Vcc 

ov 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data input 


jF- 


—th 


^- 

/ 50% \ 50% 


VOLTAGE WAVEFORMS 


Vcc 

OV 

Vcc 

OV 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


"^ ^50% 


*PLH -}<-pj 




tPHL— 


3^50% Vcc 

I 

i 

~^N ^5o% Vcc 


-Vcc 

_ ov 

tPHL 

-VoH 

50% Vcc 
VoL 

- tpLH 

. Vqh 

- 50% Vcc 

•— VoL 


VOLTAGE WAVEFORMS 


Output 
Control 
(low-level 
enabling) 

Output 
Waveform 1 

Slat2xVcc 

(see Note C) 


b50% 


F50% 


Output 
Waveform 2 
S1 at GND 
(see Note C) 


tP2H-^| 


>- q- 

1 


I tpu:-W 

k-. 

>^^50%Vcc| 

/ 20% Vcc 

1 tpHZ-^ 
j4~- 

\j - 

K"- 
1_ 


^50% Vcc 


VOLTAGE WAVEFORMS 


Vcc 

OV 

« Vcc 

VoL 

VOH 
« OV 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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f 74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

^_ SCAS212 - 03447, MARCH 1990 - REVISED APRIL 1993 

* Inputs Are TTL-Voltage Compatible 
* 3-State Buffer-Type Outputs Drive Bus 
Lines Directly 
• Bus-Structured Pinout 
* Asynchronous Clear 
* Flow-Through Architecture Optimizes 
PCB Layout 

* Center-Pin Vqq and GND Configurations 
Minimize High-Speed Switching Noise 
• EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 
* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT11874 contains dual 4-bit registers 
featuring 3-state outputs designed specifically for 
bus driving. This makes this device particularly 
suitable for implementing buffer registers, I/O 
ports, and working registers. 

The D -type edge-triggered flip-flops enter dat a on the low-to-high transition of the clock. The 74ACT11874 has 
CLR inputs and noninverting outputs. Taking CLR low causes the four Q outputs to go low independently of the 
clock. 

The 74ACT11874 is characterized for operation from - 40®C to 85®C. 

FUNCTION TABLE 
(each flip-flop) 


INPUTS 

OUTPUT 

OE 

CLR 

CLK 

D 

Q 

L 

L 

X 

X 

L 

L 

H 

t 

H 

H 

L 

H 

t 

L 

L 

L 

H 

L 

X 

Qo 

H 

X 

X 

X 

Z 



EPIC is a trademark of Texas Instruments Incorporated. 
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74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS212 - 03447, MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (each 4-bits) (positive logic) 



1Q1 

1Q2 

1Q3 

104 



t This symbol is in accordance with ANSi/IEEE Std 91-1984 
andlEC Publication 617-12. 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0 5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vcc).±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .*50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .*50 mA 

Continuous current through Vcc o*' .±200 mA 

Storage temperature range ..- SS^'C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

__SCAS212 - D3447, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions 



MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

“C 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50fiA 

10211 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

•oh = - 4 mA 

3V 

2.58 

2.48 

Iqh = - 24 mA 


3.94 

3.8 

ESI 

4.94 

4.8 

IqH = - 75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 

OH 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL= ‘•2 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

lOQi 

0.36 

0.44 

lOQi 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

bz 

Vo = Vcc Of gnd 

ODU 

±0.5 

±5 

mA 

ll 

V| = Vcc Of 

EH 

±0.1 

±1 

fiA 

Ice 

V| = Vcc or GND, lo = 0 

5.5 V 

8 

80 

mA 

0\ 

V|=Vcc or GND 

5V 

4 


PF 

Co 

Vq = Vcc or GND 

5V 

10 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

SCAS212 - D3447, MARCH 1990 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



Data 1 5 

ten Setup time before CLKf ■==. .. ..ns 

CLR low 2 2 


th_Hold time after CLKf_| Data__2_| 1_| ns 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, = 25°C 
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74ACT11874 

DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS212 - D3447, MARCH 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 



VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S 1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Ci_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR as 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


■ • AND-Gated (Enable/Disable) Serial Inputs 

I * Fully Buffered Clock and Serial Inputs 

I • Direct Clear 

I * Fully Synchronous Data Transfers 

' * Flow-Through Architecture Optimizes 

PCB Layout 

* Center-Pin Vqq and GND Pin Configurations 
Minimize High-Speed Switching Noise 

* EP/C"“ (Enhanced-Performance Implanted 
CMOS) 1-^im Process 

* 500-mA Typical Latch-Up Immunity at 125''C 

* Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mll DIPS 


D3644. OCTOBER 1990 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 


Qc [ 

1 

TJ- 

20 

] Qb 

Qd£ 

2 

19 

]Qa 

QeE 

3 

18 

]ClH 

GND[ 

4 

17 

lA 

GND[ 

5 

16 

] Vcc 

GND[ 

6 

15 

] Vcc 

GND[ 

7 

14 

]B 

Qf[ 

8 

13 

]CLK 

Qg[ 

9 

12 

]Qj 

Qh[ 

10 

11 

]Q| 


description 

The 74AC11898 features AND-gated serial inputs and an asynchronous clear. The gated serial inputs 
(A and B) permit complete control over incoming data. A low at either Input inhibits entry of new dataand resets 
the first flip-flop to the low level on the rising edge of the next clock pulse. A high-level input enables the other 
input, which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the 
clock Is high or low provided the minimum setup and hold time requirements are met. Clocking occurs on the 
low-to-high transition of the clock input. 

The 74AC11898 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CLR 

CLK 

A 

B 

Qa 

Qb 

Qj 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qjo 

H 

t 

H 

H 

H 

Qan 

Qin 

H 

t 

L 

X 

L 

Qan 

Qin 

H 

t 

X 

L 

L 

Qan 

Qin 


H = high level (steady state) 

X = Irrelevant (any input, including transitions) 
t = transition from low to high level 

Qao- Qbo* Qjo = the level of Q^, Qb. Qj respectively, before the 
indicated steady-state input conditions were established. 

Qn, Qjn = the level or or Qj before the most recent f transition 
of the clock; Indicates a one-bit shift. 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication data. 
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ttandard warranty. Production procatting dost not nacattarily include 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


03644, OCTOBER 1990 - REVISED APRIL 1993 

logic symbolt 


CLK 

CLR 


13 


18 

IN 

17 

1 

14 

_J 


SRG10 


1D 


19 


20 


10 


11 


12 


Qa 

Qb 

Qc 

Qd 

Qe 

Qf 

Qq 

Qh 

Q| 

Qj 


tjhls symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


logic diagram (positive logic) 


A 

B 

CLK 

CLR 



Qa 


Qb 


Qc 


Qd 


Q 

E 


Qf 


Qg 


Qh 


Q| 


Qj 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644, OCTOBER 1990 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqq ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (So < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±250 mA 

Storage temperature range . -65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3 V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3 V 

0.9 

■■ 

V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■i 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


'OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

°C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644. OCTOBER 1990 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

Ta = 25X 

MIN MAX 

MIN MAX 

fclock Clock frequency 

0 40 

0 40 

ty^ Pulse duration 

CLRIow 

5 

5 

CLK high or low 

12.5 

12.5 

tsu Setup time before CLKf 

Data 

14 

14 

CLR inactive 

1.5 

1.5 

1 th Hold time, data after CLKf | 

0 

0 



timing requirements over recommended operating free-air temperature range, 
Vqo = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644. OCTOBER 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



40 

60 


1 ^ 

MHz 

tPHL 


Any Q 

4.1 

9.4 

11.7 

4.1 

13 

ns 

tPLH 

CLK 

Any Q 

3.3 

8.2 

10.7 

3.3 

11.9 


tPHL 

3.9 

8.9 

10.8 

3.9 

12.2 



PARAMETER 


tPHL 


tPLH 


tPHL 


FROM 

(INPUT) 


CLR 


CLK 


TO 

(OUTPUT) 


Any Q 


Any Q 


Ta-25«C 


MIN TYP MAX 


60 


90 


3.8 


6.7 


9.1 


2.7 


5.5 


7.9 


3.1 


6.3 


8.6 


MIN MAX 


60 


3.8 10.3 


2.7 


8.1 


3.1 


10 


UNIT 


MHz 
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74AC11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

D3644, OCTOBER 1990 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


CL = 50pF 
(see Note A) 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


■W 


Vcc 

ov 


tPLH -j*-pj {<-►{- *PHL 

r1-VOH 


I 




50% Vcc 


50% Vcc 
VOL 


tpHL-k-^ ^ ^ ‘PLH 

1/- VoH 

50% Vcc 50% Vcc 
-^-VoL 




VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


■ * Inputs Are TTL-Voltage Compatible 

■ * AND-Gated (Enable/Disable) Serial Inputs 

I * Fully Buffered Clock and Serial Inputs 
I * Direct Clear 

' • Fully Synchronous Data Transfers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Center-Pin Vqc and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 125X 

• Package Options Include Plastic 
Small-Outline Packages and Standard 
Plastic 300-mil DIPs 


D3644. OCTOBER 1990 - REVISED APRIL 1993 


DW OR N PACKAGE 
(TOP VIEW) 


Qc [ 

1 

20 

] Qb 

Qd[ 

2 

19 

]Qa 

Qe[ 

3 

18 

]CLR 

GND[ 

4 

17 

]A 

GND[ 

5 

16 

]Vcc 

GND[ 

6 

15 

]Vcc 

GND[ 

7 

14 

]B 

Qf[ 

8 

13 

]CLK 

Qg[ 

9 

12 

]Qj 

Qh[ 

10 

11 

]Q| 


description 

The 74ACT11898 features AND-gated serial inputs and an asynchronous clear. The gated serial inputs 
(A and B) permit complete control over Incoming data. A low at either input inhibits entry of new data and resets 
the first flip-flop to the low level on the rising edge of the next clock pulse. A high-level Input enables the other 
Input, which then determines the state of the first flip-flop. Data at the serial inputs may be changed while the 
clock is high or low provided the minimum setup and hold time requirements are met. Clocking occurs on the 
low-to-high transition of the clock input. 

The 74ACT11898 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

CiR 

CLK 

A 

B 

Qa 

Qb 

Qj 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qjo 

H 

t 

H 

H 

H 

Qan 

Qin 

H 

t 

L 

X 

L 

Qan 

Q|N 

H 

t 

X 

L 

L 

Qan 

Qin 


H = high level (steady state) 

X = Irrelevant (any input, including transitions) 
t = transition from low to high level 

Qao* Qbo* Qjo ~ the level of Qa. Qb. Qj respectively, before the 
indicated steady-state Inputconditions were established. 

Qn, Qjn = the level or Qa or Qj before the most recent t transition 
of the clock; indicates aone-bit shifl.t 


EPIC is a trademark of Texas Instruments Incorporated. 


PRODUCTION DATA iiifonnation is current as of publication date. 
Products conform to specifications per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of ail parameters. 
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74ACT11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644. OCTOBER 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 
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74ACT11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644, OCTOBER 1990 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise nbted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1 ) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±250 mA 

Storage temperature range . -65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


i_1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

°C 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

•oh =-24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = — 75 mAf 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mA^ 

5.5 V 


1.65 

•oz 

Vq = Vqq or GND 

5.5 V 

±0.5 

±5 

IxA 

ll 

V|=Vcc or GND 

5.5 V 

±0.1 

±1 

liA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

liA 

AIqc^ 

One input at 3.4 V, 

Other inputs at GND or Vqq 

5.5 V 

0.9 

1 

mA 

Ci 

V|=Vcc or GND 

5 V 

4 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vqq. 
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74ACT11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 

D3644, OCTOBER 1990 - REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT11898 

10-BIT PARALLEL-OUT SERIAL SHIFT REGISTER 


D3644, OCTOBER 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 




LOAD CIRCUIT 


VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 


~ ^1.5V 


3V 

OV 


tPLH H ^ *PHL 

I \J -1-Si-VoH 

/50%Vcc \50%Vcc 

-^^ I - VoL 

tPHL-k-^ K—>^tPLH 

I/— VoH 




50% Vcc / 50% Vcc 

“ VoL 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Widebus^ Devices 


ACLWidebus™ 


Features 

• Low CMOS Power (ACL) 

• 24-mA Output Drive Capability (ACL) 

• OEC™ Outputs (ACL) 

• Distributed Vcc/GND (ACL/ABT) 


3 


Features 

• Saves Board Space 

• Advanced Performance 

• Minimizes System Power 

• 50-Q Transmission Line Drive Capacity 

• Reduced Simultaneous Switching Noise 


Distributed Pinout of 'ACT16245 



• Flow-Through Architecture 

• Word Width Control Capability 

• Distributed Vqq and GND 

• 1 GND per 2 Outputs 

• Minimal Mutual Coupling 

Package Size Comparison 



3-2 


Widebus is a trademark of Texas Instruments Incorporated. 



I * Member of the Texas Instruments 
■ Widebus^** family 

I * 3-State Outputs Drive Bus Lines or Buffer 
I Memory Address Registers 

I * Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vqq and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPfC™ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up immunity 
at 125"C 

* Packaged in Plastic 300-mll Shrink 
Small-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16240 is a 16-bit buffer and line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The device can be used as four 4-bit buffers, two 
8-bit buffers, or one 16-bit buffer. This device 
provides inverting outputs and symmetrical OE 
(active-low output-enable) Inputs. 


74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3605. JULY 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


10E [ 

7 ^ 

48 

]20E 

1Y1 [ 

2 

47 

] 1A1 

1Y2[ 

3 

46 

] 1A2 

gnd[ 

4 

45 

]gnd 

1Y3[ 

5 

44 

] 1A3 

1Y4[ 

6 

43 

] 1A4 

Vcc [ 

7 

42 

] Vcc 

2Y1 [ 

8 

41 

]2A1 

2Y2 [ 

9 

40 

i2A2 

gnd[ 

10 

39 

]gnd 

2Y3[ 

11 

38 

]2A3 

2Y4 [ 

12 

37 

i2A4 

3Y1 [ 

13 

36 

i3A1 

3Y2 [ 

14 

35 

i3A2 

gnd[ 

15 

34 

Ignd 

3Y3[ 

16 

33 

] 3A3 

3Y4[ 

17 

32 

]3A4 

Vcc [ 

18 

31 

]Vcc 

4Y1 [ 

19 

30 

] 4A1 

4Y2 [ 

20 

29 

]4A2 

gnd[ 

21 

28 

]gnd 

4Y3[ 

22 

27 

i4A3 

4Y4[ 

23 

26 

]4A4 

40E[ 

24 

25 

]30E 


The 74AC16240 Is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74AC16240 Is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 4-bit buffer) 


INPUTS I 

OUTPUT 

Y 

oi 

A 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information to currant as of publication data. 
Products conform to specifications par the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 


Texas 
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Copyright © 1993, Texas Instruments Incorporated 
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74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3605, JULY 1990 - REVISED APRIL 1993 
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74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3605, JULY 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum power dissipation at = 55®C (in still air) . 0.85 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1_1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 2: Unused or floating inputs must be held high or low. 


Texas 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-5 






























































74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3605. JULY 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50fxA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

IOH=*“4mA 

3V 

2.58 

2.48 

lOH =-24 mA 

4.5 V 

3.94 

3.8 

mooli 

4.94 

4.8 

iQf^ = —75 mAt 

mssii 


3.85 

VOL 

lOL = 50 pA 

3V 

0.1 

0.1 

V 

4.5 V 

0.1 

0.1 

5.5 V 

0.1 

0.1 

•OL = 12 mA 

3V 

0.36 

0.44 

Iql = 24 mA 

imBi 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or CMC 

5.5 V 

±0.1 

±1 

mA 

•oz 

Vq = Vcc or GND 

mssi 

±0.5 

±5 

mA 

«CC 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

mA 

0 \ 

V| = VccorGND 

5V 

4.5 


PF 

Co 

Vq = Vcc or GND 

HSSli 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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74AC16240 
16-BIT BUS DRIVER 
WITH 3-STATE OUTPUTS 

D3605, JULY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 



tPLH 

A 

Y 

1.3 

3.3 

5.3 

1.3 

5.8 

ns 

tPHL 



1.9 

4.3 

6.5 

1.9 

7.1 

tpZH 

OE 

Y 

1.6 

3.8 

5.9 

1.6 

6.6 


tpZL 

T 

3.2 

4.7 

7.2 

3.2 

8.1 

ns 

tPHZ 

OE 

Y 

4.2 

6 

7.7 

4.2 

8.1 

ns 

tPLZ 

T 

KOI 

5.1 

6.9 

3.4 

7.3 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

CL = 50pF, f=1MHz 

42 

PF 

Outputs disabled 

6 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

^PLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tpLH 


tpHL 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


, Texas 
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54ACT16240, 74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS137 - D3606, JULY 1989 - REVISED APRIL 1993 


I * Members of the Texas Instruments 
I Widebus^** Family 

I * Packaged in Plastic 300-mil Shrink 
I Small-Outline Packages and 380-mil 

I Fine-Pitch Ceramic Flat Packages Using 

25-mil Center-to-Center Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC (Enhanced-Performance Implanted 
CMOS) 1-M,m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 'ACT16240 is a 16-bit buffer or line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides inverting 
outputs and symmetrical active-low output-enable 
(OE) Inputs. 


54ACT16240 ... WD PACKAGE 
74ACT16240... DL PACKAGE 
crop VIEW) 



The 74ACT16240 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 


The 54ACT16240 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74ACT16240 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each section) 


1 INPUTS 

OUTPUT 

OE 

A 

Y 

L 

H 

L 

L 

L 

H 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information ia current at of publication date. 
Products conform to specifications per the tenns of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of ali parameters. 


Texas 

Instruments 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


Copyright © 1993, Texas Instruments Incorporated 
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54ACT16240,74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS137 - D3606. JULY 1989 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 


15E 

20f 

30E 

45E 

1A1 

1A2 

1A3 

1A4 

2A1 

2A2 

2A3 

2A4 

3A1 

3A2 

3A3 

3A4 

4A1 

4A2 

4A3 

4A4 


48 


- . 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 



1 IV 




1 2V 




1 3V 




1 4V 





bv __‘ 


3 


5 


6 


8 


9 


11 


12 


13 

L _14 


16 


17 


19 

V 

20 


22 

_ 

23 


1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 





1Y1 

1Y2 

1Y3 

1Y4 

2Y1 

2Y2 

2Y3 

2Y4 

3Y1 

3Y2 

3Y3 

3Y4 

4Y1 

4Y2 

4Y3 

4Y4 


, Texas 
Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-10 






54ACT16240, 74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS137 - D3606. JULY 1989 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum package power dissipation at = 55®C (in still air) . 0.85 W 

Storage temperature range .. - 65®C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16240 

74ACT16240 




MIN 

NOM 

MAX 

MIN NOM 

MAX 


Vcc 

Supply voltage 

4.5 

5 

5.5 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

v 

V|L 

Low-level Input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 


Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 


Vcc 

0 

Vcc 

V 

iOH 

High-level output current 

-24 

-24 

mA 

«OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 


10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 


125 

-40 

85 

X 


NOTE 2: Unused or floating inputs must be held high or low. 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 
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54ACT16240,74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS137 - D3606. JULY 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S“C 

54ACT16240 

74ACT16240 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=~50pA 

KEQI 

4.4 

4.4 

4.4 

1 

ESSI 

5.4 

5.4 

5.4 

•oh = “24 mA 


3.94 

3.7 

3.8 

1 5.5 V 1 

4.94 

4.7 

4.8 

IqH = “50 mAt 

ESSi 


3.85 


Iqh = -75 mAt 




3.85 

VOL 

IqL = 50 mA 

4.5 V 

0.1 

0.1 

0.1 

1 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

IOL = 50 mAt 

5.5 V 


1.65 


Iql = 75 mAt 

QIQII 



1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

±1 

mA 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

±10 

±5 

pA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

mA 

Alee* 

One input at 3.4 V, 

Other Inputs at VCC or GND 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V| = Vcc or GND 

5.5 V 

4.5 



PF 

Co 

Vq = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ±0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


1 54ACT16240 

1 74ACT16240 | 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 

A 

Y 

2.3 

5 

D 

2 

9.5 

2.3 

8.5 

ns 

tPHL 



4.1 

6.7 

9.2 

3 

11.5 

4.1 

10.2 

tPZH 


Y 

2.6 

5.6 

8.5 

2 

10.1 

2.6 

9.4 

ns 

tpZL 

T 

3.3 

6.7 

10.2 

2.5 

12.2 

3.3 

11.4 

tPHZ 


V 

5.9 

8.3 

11 

4.5 

12.7 

5.9 

12 

ns 

tPLZ 

Uc 

Y 

5.1 

7.4 

9.9 

4 

12 

5.1 

10.7 


operating characteristics, Vqq = 5 V, Ta = 25®C 



Tityaq 
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54ACT16240, 74ACT16240 
16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS137 - D3606. JULY 1989 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


soon 

soon 


o 

O Open 
?GND 


TEST 

S1 

tPLH/tPHL 

tpLZ/tpZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


V-_ / 

/ - 

1.5 V 

tpZL->| 

I 

^ i 

I 


I \ 

I 

Sj^%vcc| 

/20%Vcc 

I 

I 


I_ 

*PZH->| 

k- 

I 

-.. J 

^50%Vcc 

"^^^Vcc 


3V 

OV 

-Vcc 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C[. includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR n 10 MHz, Zq = 50 n, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

I Widebus^^ Family 
I * Packaged in Plastic 300>mll Shrink 
I Small-Outline Package Using 25-mil 
I Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vqo and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

• 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 74ACT16241 is a 16-bit buffer or line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This device provides true outputs 
and complementary output-enable (OE and OE) 
inputs. 


74ACT16241 
16-BIT BUFFER DRIVER 
WITH 3-STATE OUTPUTS 

SCAS189 - D3465. MARCH 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


10E 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

2Y1 

2Y2 

GND 

2Y3 

2Y4 

3Y1 

3Y2 

GND 

3Y3 

3Y4 

Vcc 

4Y1 

4Y2 

GND 

4Y3 

4Y4 

40E 


7 ^ 

48 

2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


] 1A2 

]gnd 

] 1A3 


]GND 

]3A3 


The 74ACT16241 is packaged in Tl’s shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74ACT16241 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLES 


INPUTS 

OUTPUT 

Y 

OE 

A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


1 INPUTS 1 

OUTPUT 

Y 

OE 

A 

H 

H 

H 

H 

L 

L 

L 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information i« current a* of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard wan’anty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT16241 
16-BIT BUFFER DRIVER 
WITH 3-STATE OUTPUTS 

SCAS189 - D3465, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . =*=20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc GND. ±400 mA 

Maximum package power dissipation at = 55®C (in still air) . 0.85 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum'rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


i_1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

»OH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/AV 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 
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74ACT16241 

16-BIT BUFFER DRIVER 

WITH 3-STATE OUTPUTS 

SCAS189 - D3465, MARCH 1990 ~ REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, = 25X 
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74ACT16241 
16-BIT BUFFER DRIVER 
WITH 3-STATE OUTPUTS 

SCAS189 - D3465, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

5000 


O^xVCC 
O Open 
?GND 


TEST 

S1 

tPLH/tPHL 

tpLz/tpZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


/ 1.5 V \l.5V 

-|\- 


3V 

OV 


^PLH 


Output 




50%Vcc 


■tpHL 

VOH 

^ 50% Vcc 
VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


V?_^ 

/ - 

1.5 V 

»PZL-»| 

I 

i 

I ‘’’^■*1 


I ' 

I 

S|^%Vcc| 

J^0%Vcc 

I 

tPZH->l 

1 *PHZ->( 

1_ 

r*- 

j 


^50% Vcc 

'T^%Vcc 


3V 

OV 

« Vcc 

VOL 

VOH 

OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf 3 ns 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control, 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus"^ Family 

■ * Packaged In Shrink Small-Outllne 300-mil 

I Package Using 25-mll Center-to-Center Pin 

I Spacings 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Configuration 
Minimizes High-Speed Switching Noise 

* EPIC'** (Enhanced-Performance Implanted 
CMOS) l-fxm Process 

* 500-mA Typical Latch-Up Immunity at 1 25°C 

* Packaged in Plastic Shrink and Plastic Thin 
Shrink Smaii-Outiine Packages Using 25-mII 
Center-to-Center Pin Spacings 

description 

The 74AC16244 is a 16-bit buffer/line driver 
designed specifically to improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-bit buffers, two 8-bit buffers, or one 
16-bit buffer. This_device provides true outputs 
and symmetrical G (active-low) output-enable 
inputs. 


74AC16244 
16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

SCAS120 - D3465, MARCH 1990 - REVISED APRIL 1993 


DGG OR DL PACKAGE 
(TOP VIEW) 




1 

48 

2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


]2A1 

]2A2 


]3A1 
]3A2 
] GND 
]3A3 
]3A4 

] Vcc 


P 4A4 


The 74AC16244 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74AC16244 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


(each driver) 


INPUTS 

OUTPUT 

Y 

G 

A 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


Widebus and EPIC are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnction it current tt of publication date. 
Products confonn to tpecificationt per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74AC16244 

16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

SCAS120 - D3465, MARCH 1990 - REVISED APRIL 1993 
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74AC16244 
16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

SCAS120 - D3465, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .- 0.5 V to 7 V 

Input voltage range, Vi (see Note 1).- 0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .± 50 mA 

Continuous current through Vqq or GND .± 400 mA 

Storage temperature range .- 65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 


. : 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage (see Note 3) 


3 5 

5.5 

v 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 




Vcc = 5.5 V 

3.85 

||[B 



> 

CO 

II 

O 

0.9 


V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

v 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

v 



> 

CO 

It 

O 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




> 

CO 

II 

O 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vqq through a pullup resistor of approximately 5 kQ or greater. 
3. All Vqq and GND pins must be connected to the proper voltage supply. 
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74AC16244 

16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

SCAS120-D3465, MARCH 1990-REVISEDAPRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IQH =~50mA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh = “4 mA 

3V 

2.58 

2.48 

Iqh = ”24 mA 


3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

IqL = -50 pA 


0.1 

0.1 

V 

IQgQH 

0.1 

0.1 

5.5 V 

0.1 

0.1 

IqL = 12 mA 

3V 

0.36 

0.44 

IqL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

iQL = 75 mAt 



1.65 


V| = VccorGND 

5.5 V 

±0.1 


mA 

»OZ 

V| = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

Ice 

V| = Vcc Q*" GND, Iq = 0 

E39i 

8 

80 

pA 

C| 

V| = Vcc or GND 

KEI 

4.5 


PF 

Co 

V| = Vcc or GND 

I 5V I 

12 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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74AC16244 
16-BIT BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

SCAS120 - D3465, MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqo = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 


Y 

1.6 

4.6 

6.3 

1.6 

7.1 


tPHL 



2 

5.3 

7 

2 

7.9 

ns 

tPZH 

G 

Y 

1.7 

4.8 

6.7 

1.7 

7.5 

ns 

tpZL 


2.2 

6.1 

8.1 

2.2 

9 

tPHZ 

7? 

Y 

4 

6.4 

7.8 

4 

8.4 

ns 

tpu 

V3 


3.5 

5.5 

mn 

3.5 

7.6 


operating characteristics, Vqq = 5 V, Ta = 25'’C 


PARAMETER 


TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

43 

PF 

Outputs disabled 

7 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tPLH/tPHL 

tPLZ/tpZL 

^PHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tPHL 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


V”*_ 1 

^50% 

‘PZL-»| 

1 

^ i 

1 tpuz-»j 


1 

1 

\' 

>^vcq 

1/^ 

/ 20% Vcc 

1 

tPZH->) 

1 <PHZ-+I 

1^ 

1_ 


1 

Jr 50% Vcc 

"^^^Vcc 


Vcc 

ov 

« Vcc 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

I Widebus"^ Family 

I * Packaged in Shrink Small-Outline 300-mil 

I Packages and 380-mil Fine-Pitch Ceramic 

I Flat Packages Using 25-mil 

Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vqc and GND Pin Configurations 
Minimize High-Speed Switching Noise 

* EPIC"^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125"C 

* Packaged in Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Pin Spacings 

description 

The 'ACT16244 is a 16-bit buffer or line driver 
designed specifically to Improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. The device can be 
used as four 4-blt buffers, two 8-bit buffers, or one 
16-blt buffer. This^evice provides true outputs 
and symmetrical G (active-low) output-enable 
Inputs. 


54ACT16244, 74ACT16244 
16-BlT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS116 - D3465, MARCH 1990 - REVISED APRIL 1993 


54ACT16244... WD PACKAGE 
74ACT16244... DGG OR DL PACKAGE 


1G 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

2Y1 

2Y2 

GND 

2Y3 

2Y4 

3Y1 

3Y2 

GND 

3Y3 

3Y4 

Vcc 

4Y1 

4Y2 

GND 

4Y3 

4Y4 

4G 


(TOP VIEW) 



2G 

1A1 

1A2 

GND 

1A3 

1A4 

Vcc 

2A1 

2A2 

GND 

2A3 

2A4 

3A1 

3A2 

GND 

3A3 

3A4 

Vcc 

4A1 

4A2 

GND 

4A3 

4A4 

3G 


The 'ACT16244 is packaged in the Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The54ACT16244 is characterized for operation over the full military temperature rangeof-55°Cto 125“C. The 
74ACT16244 Is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 
(each driver) 


INPUTS 

OUTPUT 

G 

A 

Y 

L 

H 

H 

L 

L 

L 

H 

X 

Z 


EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it current •• of publication date. 
Products confonn to epecificationa per the terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS116- D3465, MARCH 1990 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 
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54ACT16244, 74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS116 - D3465, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (Vi < 0 or V| > Vcc) — 
Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc o*' ___ 

Storage temperature range . 


. -0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
- 0.5 V to Vcc + 0.5 V 

.±20 mA 

.±50 mA 

.±50 mA 

.±400 mA 

. -65X to150‘^C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16244 

74ACT16244 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

«OH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be tied to Vqc through a puliup resistor of approximately 5 kQ or greater. 
3. All Vcc GND pins must be connected to the proper voltage supply. 
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54ACT16244,74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCA5116 - D3465. MARCH 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta * 25X 

54ACT16244 

74ACT16244 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50mA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 


4.94 

4.7 

4.8 

IqH =-50 mAt 

1 5.5V 1 


3.85 


Iqh = - 75 mAt 

mQH 



3.85 

VOL 

Iql = 50 pA 

1 4.5 V 1 

0.1 

0.1 

0.1 

V 

ESDI 

0.1 

0.1 

0.1 

Iql = 24 mA 

BEI 

0.36 

0.5 

0.44 

5.5 V 

0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

l| 

Vi = Vcc or GND 


±0.1 

±1 

±1 

pA 

IQZ 

Vq = Vcc 0*" CND 



±10 

±5 

pA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

160 

80 

pA 

Alcc+ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

C| 

V|=VccorGND 

5V 

4.5 



PF 

Co 

Vo = Vcc or GND 

HBOi 

13.5 



PF 


1" Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

=:25°C 


1 54ACT16244 

1 74ACT16244 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 

tPLH 

A 

V 

4 

6.5 

8.5 

4 

10.3 

4 

9.4 

ns 

tPHL 



KOI 

6.3 


■Bl 

10.1 

3.4 

9.5 

tPZH 


V 

3 

5.8 

8.1 

3 

9.5 

3 

8.9 


tpZL 

va 

T 

KOI 

6.7 

9.3 

3.7 

11 

■a 

maa 

ns 

tpHZ 

_ 

V 

5.4 

8.1 

10.3 

■SI 

12 

5.4 

11.3 

ns 

tPLZ 

G 

T 

5 

7.5 

9.5 

1 ^ 

10.9 

5 

10.3 


operating characteristics, Vqq = 5 V, = 25°C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

39 

pF 

Outputs disabled 

11 
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54ACT16244,74ACT16244 
16-BIT BUFFERS/LINE DRIVERS 
WITH 3-STATE OUTPUTS 

SCAS116 - D3465. MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tPLH/tPHL 

tpLZ/tPZL 

tPHZ/tPZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


Vi:!_ ^ 

/ - 

1.5V 

*PZL-*i 

I 

n- i 

I *”^“1 

I 

I > 

I 

S|^VCC| 

/20%VCC 

I 

I 

tPZH->| 

1 tpHZ->! 

1 

- 

I 


_I_ 

/50%VCC 


3V 

OV 

« Vcc 

VoL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl Includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR n 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

I Wldebus"^ Family 

I * Packaged In Shrink Small-Outline 300-mil 
I Package Using 25-mil Center-to-Center Pin 

I Spacings 

* 3-State Outputs Drive Bus Lines or Buffer 

Memory Address Registers 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Configuration 
Minimizes High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125®C 

* Packaged In Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16245 is a 16-bit bus transceiver 
organized as a dual-octal noninverting 3-state 
transceiver and is designed for asynchronous 
two-way communication between data buses. 
The control function Implementation minimizes 
external timing requirements 

The devices allow data transmission from the A 
bus to the B bus or from the B bus to the A bus, 
depending upon the logic level at th^direction 
control (DIR) input. The enable input (G) can be 
used to disable the devices so that the buses are 
effectively isolated. 


74AC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3451, MARCH 1990-REVISED APRIL 1993 


DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR [ 
1B1 [ 
1B2 [ 
GND [ 
1B3 [ 
1B4 [ 
Vcc [ 
1B5 [ 
1B6 [ 
GND [ 
1B7 [ 
1B8 [ 
2B1 [ 
2B2 [ 
GND [ 
2B3 [ 
2B4 [ 

Vcc [ 

2B5 [ 
2B6 [ 
GND [ 
2B7 [ 
2B8 [ 
2DIR [ 


U 


48 ] 1G 
47 ] 1A1 
46 ] 1A2 
45 i GND 
44 ] 1A3 
43 ] 1A4 
42 ] Vcc 
41 ] 1A5 
40 ] 1A6 
39 ] GND 
38 ] 1A7 
37 ] 1A8 
36 ]2A1 
35 ]2A2 
34 ] GND 

33 ]2A3 
32]2A4 

^nvcc 

30 ]2A5 
29 ]2A6 
28 ] GND 
27]2A7 
28 ]2A8 

25]2G 


The 74AC16245 is packaged in Ti’s shrink small-outiine package (SSOP), which provides twice the i/0 pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16245 is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


CONTROL 

INPUTS 

OPERATION 

G 

. DIR 

L 

L 

B data to A bus 

L 

H 

A data to bus 

H 

X 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation is currant as of publication data. 

Products conform to spacifications par tha taims of Texas Instruments 
standard warranty. Production processing does not nacassarily include 
tasting of all parameters. 
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74AC16245 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3451. MARCH 1990 - REVISED APRIL 1993 
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74AC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3451, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq .- 0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to Vqc + 0-5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) .± 50 mA 

Continuous output current, \q (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc .± 400 mA 

Storage temperature range .- 65°C to 150°C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output current ratings are observed. 


recommended operating conditions 


r— . " ' ' I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage (see Note 2) 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


VlH 

High-level Input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level Input voltage 


1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


*OH 

HIgh-leyel output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

°C 


NOTE 2: All Vqc and GND pins must be connected to the proper voltage power supply. 


Tityac; 
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74AC16245 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3451. MARCH 1990-REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
♦ For I/O ports, the parameter Iqz includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (see Figure 1) 



FROM 

TO 

Ta 

= 25X 


MIN MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

Aor B 

B or A 

2.5 

7.6 

10.4 

2.5 

11.9 

ns 

tPHL 

3.1 

9 

12.3 

3.1 

13.5 

tPZH 

G 

A R 

2.8 

8.6 

11.8 

2.8 

13.2 

ns 

tPZL 

M or D 

3.9 

12 

16.2 

3.9 

18 

tPHZ 


Aor B 


8.4 

10.4 

5.3 

11.2 

ns 

tPLZ 

o 

4.4 

7.7 

9.7 

4.4 

10.3 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

Aor B 

B or A 

2 

4.6 

6.9 

2 

7.9 

ns 

tpHL 

2.5 

5.2 


2.5 

8.9 

tpZH 

_ 

Aor B 

2.3 

lOI 

■a 

2.3 

8.6 


tpZL 

G 

3 

6.2 

9.5 

3 

10.7 


tPHZ 


Aor B 

5 

7.2 

9.1 

5 

9.8 

ns 

tPLZ 

o 

4.2 

6.2 

8.1 

4.2 

8.7 


, Texas 
Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 


3-36 






















































































































































74AC16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3451, MARCH 1990 - REVISED APRIL 1993 


operating characteristics, Vqq = 5 V, = 25°C 


PARAMETER 


Outputs enabled 


Outputs disabled 


Cpd Power dissipation capacitance per latch 


TEST CONDITIONS 


CL = 50pF, f = 1MHz 


TYP UNIT 


43 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

TEST 

500 0 O Open tPLH/^Pi 

f-- ?GND 



TEST 

S1 

tPLH/tpHL 

tpLZ/tpZL 

tPHZ^^ZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


50%Vcc 


-VoH 

50% Vcc 
- VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S 1 at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


I [ tpL2-^l |4- 


*-50%Vcc 


20% Vcc 


tpZH -►l 


tPHZ->l |4- 


■50% Vcc 


•80% Vcc 


— VoH 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


Member of the Texas Instruments 
Widebus"** Family 

Packaged In Shrink Small-Outllne 300-mil 
Package and 380-mil Fine-Pitch Ceramic 
Flat Packages Using 25-mil 
Center-to-Center Pin Spacings 
Inputs Are TTL-Voltage Compatible 
3-State Outputs Drive Bus Lines Directly 
Flow-Through Architecture to Optimize 
PCB Layout 

Distributed Vcc and GND Configuration to 
Minimize High-Speed Switching Noise 

EPIC"** (Enhanced-Performance Implanted 
CMOS) l-^im Process 

500-mA Typical Latch-Up Immunity 
at 125°C 

Packaged in Plastic Shrink and Plastic Thin 
Shrink Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mil Center-to-Center Pin Spacings 


description 


SCAS097-D3402, DECEMBER 1989-REVISEDAPRIL 1993 


54ACT16245 ... WD PACKAGE 
74ACT16245 ... DGG OR DL PACKAGE 
(TOP VIEW) 


7 ^ 


2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


The 'ACT16245 is a 16-bit bus transceiver GNDL ® J GND 

organized as a dual-octal noninverting 3-state 267 [ ] 2A7 

transceiver and is designed for asynchronous 268 [ ] 2A8 

two-way communication between data buses. 2DIR [ ] 2G 

The control function implementation minimizes I—__J 

external timing requirements 

The devices allow data transm ission from the A bus to the B bus or from the B bus to the A bus, depending upon 
the logic level at the direction control (DIR) Input. The enable input (G) can be used to disable the devices so 
that the buses are effectively isolated. 

The 54ACT16245 is characterized over the full military temperature range of- 55®C to 125°C. The 74ACT16245 
is characterized for operation from - 40°C to 85°C. 


FUNCTION TABLE 


CONTROL 

INPUTS 

G 

DIR 

L 

L 

L 

H 

H 

X 


OPERATION 

B data to A Bus 
A data to B Bus 
Isolation 


Widebus and EPIC are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Infonnatlon it current at of publication date. 
Productt conform to tpecificationt per the tennt of Texat Instrumentt 
standard warranty. Production procetting doet not necessarily include 
testing of ail parameters. 
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54ACT16245, 74ACT16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SCAS097 - D3402, DECEMBER 1989 - REVISED APRIL 1993 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SCAS097 - 03402, DECEMBER 1989 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage, Vcc. 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > \/cc) • • 

Output clamp current, Iqk (Vq < 0 or Vq > Vqc) 
Continuous output current, Iq (Vq = 0 to Vcq) . 

Continuous current through \/qq or GND. 

Storage temperature range . 


.-0.5Vto7V 

- 0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

.± 20 mA 

.± 50 mA 

.±50 mA 

.± 400 mA 

.-65"C to150"C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16245 

74ACT16245 




MIN 

MAX 

MIN 

MAX 


Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

v 

V|H 

High-level Input voltage 

2 

2 

V 

VlL 

Low-level input voltage 

0.8 

0.8 

V 

V| 

input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

>OH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

■■ 


NOTES; 2. Unused or floating Inputs should be tied to Vcc through a pullup resistor of approximately 5 kQ or greater. 
3. All Vcc ^nd GND pins must be connected to the proper voltage power supply. 
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54ACT16245,74ACT16245 

16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SCAS097 ~ 03402, DECEMBER 1989 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current l|. 

§ This is the Increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (uniess otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, = 25°C 
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54ACT16245, 74ACT16245 
16-BIT BUS TRANSCEIVERS WITH 3-STATE OUTPUTS 


SCAS097 - D3402, DECEMBER 1989 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpL2/tpZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


^PZL- 





3V 

OV 

« Vcc 

VoL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Ci_ includes probe and jig capacitance. 

All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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74AC16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS121A-D3467, MARCH 1990-REVISEDAPRIL 1993 


I * Member of the Texas Instruments 
I Wldebus^^ Family 

I * Packaged In Plastic 300-mll Shrink 
I Small-Outllne Packages Using 25-mil 

Center-to-Center Pin Spacings 

• 3-State True Outputs 

* Full Parallel Access for Loading 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125"C 

description 

The 74AC16373 is a 16-bit transparent D-type 
latch with 3-state outputs designed specifically for 
driving highly capacitive or relatively low- 
impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 
The device can be used as two 8-bit latches or one 
16-bit latch. When the latch-enable (LE) input Is 
high, the Q outputs follow the data (D) Inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 



A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the hIgh-Impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state and the increased drjve provide the capability to drive bus lines without 
need for interface or pullup components. The output enable (OE) does not affect internal operations of the latch. 
Old data can be retained or new data can be entered while the outputs are In the hIgh-Impedance state. 


The 74AC16373 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74AC16373 Is characterized for operation from -40°C to 85®C. 


FUNCTION TABLE 



EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Mormation Is currant as of publication data. 
Products eonfomi to specifications par the tarnis of Texas Instruments 
standard, warranty. Production processing does not necessarily include 
testing of all parameters. 
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74AC16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS121A-D3467. MARCH 1990-REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 

absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . “0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) ... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' . ±400 mA 

Maximum power dissipation at = 55®C (In still air) . 0.85 W 

Storage temperature range . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS121A- D3467, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


1. 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3 V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




Vcc = 3 V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



VcC = 3V 

-4 


'oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 2: Unused or floating inputs must be held high or low. 


eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh =-50pA 

3V 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh =-4mA 

3V 

2.58 

2.48 

Iql = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VoL 

Iql = 50 pA 

3V 

0.1 

0.1 

1 


0.1 

0.1 

5.5 V 

0.1 

0.1 

lOL = 12 mA 

3V 

0.36 

0.44 

•OL = 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

Iql = 75 mAt 



1.65 

l| 

V( = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

loz 

Vq = Vcc or GND 

5.5 V 


±5 

mA 

o 

o 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

^i 

V| = Vcc or GND 

5V 

4.5 


PF 

Co 

Vq = Vcc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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54AC16373, 74AC16373 

16-BIT TRANSPARENT D-TYPE LATCHES 

WITH 3-STATE OUTPUTSWITH 3-STATE OUTPUTS 

SCAS121A-03467, MARCH ISSO-REVISED DECEMBER 1991_ 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 



timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqq = 5 V, T/^ = 25®C 


PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per latch 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

43 

pF 

Outputs disabled 

5 
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74AC16373 

16-BIT TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS121A- D3467, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tpLHApHL 

tpLZ^pZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Timing Input 
(see Note B) 


Data Input 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


tPHL 


" ^50% 


tpLH 




V-H 


50%Vcc 

I 




Vcc 

ov 




tPHL 


-VoH 

50% Vcc 

VOL 

tpLH 


50% Vcc 


I/— VoH 
50% Vcc 
VOL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tPZL- 


tpZH->l 



Vcc 

OV 

« Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ 54ACT16373, 74ACT16373 

I 16-BIT D-TYPE TRANSPARENT LATCHES 

I WITH 3-STATE OUTPUTS 

B SCAS122 > D3468. MARCH 1990 - REVISED APRIL 1993 

I * Member of the Texas Instruments 54acti6373 . .. wd package 

I Widebus"^ Family 74acti6373 . .. dl package 

I * Packaged In Shrink Small-Outline 300-mil 
I Package and 380-mll Fine-Pitch Ceramic 

I Flat Packages Using 25-mil 

Center-to-Center Pin Spacings 

• inputs Are TTL-Voitage Compatibie 

• 3-State Bus-Driving True Outputs 
^ Fuil Paraiiei Access for Loading 

• Fiow-Through Architecture Optimizes 
PCB Layout 

• Distributed Center-Pin V^c and GND 
Configuration Minimizes High-Speed 
Switching Noise 

• EPIC"** (Enhanced-Performance impianted 
CMOS) 1-^m Process 

• 500-mA Typicai Latch-Up immunity at 125°C 
description 

The 'ACT16373 Is a 16-bit D-type transparent 
latch with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable 
for implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit latches or one 
16-bit latch. The Q outputs of the latches will 
follow the D inputs if enable C Is taken high. When 
C Is taken low, the Q outputs will be latched at the levels set up at the D inputs. 

A buffered output-enable input OE can be used to place the outputs in either a normal logic state (high or low 
logic levels) or the hIgh-Impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and the Increased drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface or pullup components. The output enable OE does 
not affect the Internal operations of the latch. Old data can be retained or new data can be entered while the 
outputs are In the high-impedance state. 

The 74ACT16373 Is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of standard small-outline packages In the same printed-circuit-board area. 

The54ACT16373 Is characterized over the full military temperature range of- 55®Cto 125®C. The74ACT16373 
is characterized for operation from - 40®C to 85®C. 

FUNCTION TABLE 


I INPUTS I 

OUTPUT 


C 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current at of publication data. 
Product$ conform to specification* par the termt of Texat instrumentt 
ttandard warranty. Production procetting doet not necettarily Include 
tetting of all parametert. 
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54ACT16373, 74ACT16373 

16-BiT D-TYPE TRANSPARENT LATCHES 

WITH 3-STATE OUTPUTS 

SCAS122 - D3468, MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive iogic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vqq + 0.5 V 

Input clamp current, Ijk (V| < 0 or V| > Vqq) .± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . . ± 50 mA 

Continuous current through Vqq or GND.± 400 mA 

Storage temperature range .-65®Cto150®C 


♦ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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54ACT16373,74ACT16373 
16-BIT D-TYPE TRANSPARENT LA,TCHES 
WITH 3-STATE OUTPUTS 

_SCAS122 - D3468, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 




54ACT16373 

74ACT16373 

UNIT 



MIN 

MAX 

MIN 

MAX 

Vcc 

Supply voltage (see Note 3) 

4.5 

5.5 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

2 

V 

V|L 

Low-level input voltage 

0.8 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

-24 

mA 

lOL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

0 

10 

ns /V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

"C 


NOTES: 2. Unused or floating inputs should be tied to Vqc through a pullup resistor of approximately 5 kQ or greater. 
3. All Vcc and GND pins must be connected to the proper voltage supply. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT16373 

74ACT16373 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = -50mA 


4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

Iqh = - 24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

IqH = - 50 mAt 

5.5 V 


3.85 


Iqh = - 75 mAt 

5.5 V 



3.85 

VoL 

Iql = 50 mA 

4.5 V 

0.1 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.5 

0.44 

IQgQII 

0.36 

0.5 

0.44 

-I- 

< 

E 

s 

II 

_J 

p 

5.5 V 


1.65 


Iql = 75 mAt 




1.65 

i| 

V|=Vcc or GND 

5.5 V 

±0.1 

± 1 

± 1 

\lA 

•oz 

Vo = Vqc or GND 

E39 

±0.5 

±10 

±5 

liA 

icc 

V| = Vcc or GND. Iq = 0 


8 

160 

80 

fiA 

Alcc^ 

One input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

C| 

V| = Vcc or GND 

5V 

4.5 



pF 

^0 

V| = Vcc or GND 

5V 

12 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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54ACT16373,74ACT16373 

16-BIT D-TYPE TRANSPARENT UTCHES 

WITH 3-STATE OUTPUTS 

SCAS122-D3468, MARCH 1990-REVISED APRIL 1993_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 




Ta = 25°C 

54ACT16373 

74ACT16373 




MIN MAX 

MIN MAX 

MIN MAX 


tw 

Pulse duration, C high 

4 

4 

1 

ns 

tsu 

Setup time, data before C| 

1 

1 

1 

ns 

th 

Hold time, data after Ci 

5 

5 

5 

ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

=:25X 


1 54ACT16373 | 

1 74ACT16373 | 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

MAX 

MIN 

MAX 


tPLH 


n 

3.8 

7.9 

9.4 

3.8 

11.8 

3.8 

11.1 

ns 

tPHL 



3.1 

8.2 

9.7 

3.1 

13 

3.1 

12.3 

tPLH 

C 

Q 

4.6 

9.3 

10.8 

4.6 

13.7 

■a 

12.8 


tPHL 



4.5 

9.1 

10.5 

4.5 

13 

4.5 

12.2 


tpZH 

OE 

Q 

3.1 

8 

9.5 

3.1 

13 

3.1 

12.1 


tpZL 


3.8 

9.4 

11.1 

3.8 

15.1 

3.8 

14.2 


tPHZ 

OE 

n 

5.3 

8.6 

9.9 

5.3 

11 

5,3 

10.7 

ns 

tPLZ 


4.3 

7.4 

8.7 

CO 

9.8 

4.3 

9.4 
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54ACT16373, 74ACT16373 
16-BIT D-TYPE TRANSPARENT LATCHES 
WITH 3-STATE OUTPUTS 

_SCAS122 - D3468, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 

500Q 


O 2xVcc 
O Open 
?GND 


TEST 

S1 

tpLH/tpHL 

tpLZ/tpZL 

tpHZApZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


Input 1 


k-tw-k 

I I 

— V - 


3V 


ov 


VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tpHL 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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74AC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS123A - D3470. MARCH 1990 - REVISED APRIL 1993 

* Member of the Texas Instruments 
Widebus^** Family 

* Packaged In Plastic 300-mll Shrink 
Small-Outllne Package Using 25-mll 
Center-to-Center Pin Spacings 

* 3-State True Outputs 

* Full Parallel Access for Loading 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* £p/^TM (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74AC16374 is a 16-bit edge-triggered D-type 
flip-flop with 3-state outputs designed specifically 
for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for 
implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The 74AC16374 can be used as two 8-bit flip-flops 
or one 16-blt flip-flop. On the positive transition of 
the clock (CLK) input, the Q outputs of the flip-flop 
take on the logic levels set up at the data (D) 
inputs. 

A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. 

The output enable (OE) does not affect the internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 

The74AC16374 is packaged In Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same prInted-cIrcuit-board area. 

The 74AC16374 is characterized for operation from -40®C to 85^. 

FUNCTION TABLE 


I INPUTS I 

OUTPUT 

OE 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

X 

X 

Qo 

L 

i 

X 

Qo 

H 

X 

X 

z 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information la currant aa of publication data. 
Producta conform to apacifieationa par tha tarma of Taxaa Instrurnema 
standard wan’anty. Production procaaalng doaa not nacaaaarily include 
tasting of all paramatara. 
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74AC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS123A- D3470, MARCH 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive logic) 




To Seven Other Channels 



To Seven Other Channels 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk O^o < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum power package dissipation at Tj\ = 55®C (in still air) . .. 0.85 W 

Storage temperature range .... -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS123A- D3470, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


1 -- i 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

1 


V|H 

High-level Input voltage 

Vcc = 4.5 V 


V 



Vcc = 5-5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



> 

CO 

II 

O 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


lOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

input transition rise or fall rate 


0 

10 

ns/V 

ta 

Operating free-air temperature 


-40 

85 

"C 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



TEST CONDITIONS 

Vcc 

1 TA = 25X 

MIN 

MAX 

UNIT 


1 MIN TYP 

MAX 



IKDI 

2.9 

2.9 



Iqh =-50mA 

§0^011 

4.4 

4.4 




1 5.5V 

5.4 

5.4 


VOH 

lOH = ~4mA 

miQQii 

2.58 

2.48 

V 


lOL = “24 mA 

BSEI 

3.94 

3.8 



5.5 V 

4.94 

4.8 



|QI_j = —75 mAt 

5.5 V 


3.85 




3V 

0.1 

0.1 

■■II 


Iql = 50 mA 


0.1 

0.1 




5.5 V 

0.1 

0.1 


VOL 

•OL= '•2 mA 

3V 

0.36 

0.44 



lOL = 24 mA 

4.5 V 

0.36 

0.44 



IQQQII 

0.36 

0.44 



Iql = 75 mAt 

1 5.5V 1 


1.65 


ii 

V| = Vcc Of gnd 

IQQQII 


:t1 

mA 

•oz 

Vo = Vcc or GND 

5.5 V 


±5 

mA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

Ci 

V| = Vcc or GND 

5V 

3 


PF 

Co 

Vo = Vcc or GND 

5V 

11 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
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74AC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS123A-D3470, MARCH 1990-REVISED APRIL 1993_ 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 





Ta = 25"C 






MIN MAX 



fclock 

Clock frequency 


0 60 

0 60 

MHz 

tw 

Pulse duration 

1 CLK high or low 

8.3 

8.3 

ns 

tsu 

Setup time, data before CLKf 


7.5 

7.5 

ns 

th 

Hold time, data after CLKf 


0 

0 

ns 


timing requirements over recommended operating free-air temperature range, V^c = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 




Ta = 25'’C 

MIN 

MAX 

UNIT 



MIN MAX 

^clock 

Clock frequency 

0 100 

0 

100 

MHz 

tw 

Pulse duration 

1 CLK high or low | 

5 

5 

ns 

tsu 

Setup time, data before CLKf 

5 

5 

ns 

th 

Hold time, data after CLKf 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tmax 



1 1 

1 ^ 1 

MHz 

tPLH 

CLK 

Q 

4.9 

12.2 

15 

■SI 

17 

ns 

tPHL 


4.8 

11.9 

14.3 

1 4.8 

15.7 

tpZH 

OE 

n 

mm 

11.9 

14.7 

■a 

16.8 

ns 

tpZL 


5.3 

15.5 

18.7 

5.3 

21.2 

tPHZ 

OE 

n 

4 

7.3 

9 

4 

9.8 

ns 

tPLZ 


3.8 

7.1 

8.8 

3.8 

9.4 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tmax 



1 ^0° 1 

1 ^0° 1 

MHz 

tPLH 

CLK 

n 

3.8 

7.6 

9.5 

3.8 

10.8 

ns 

tPHL 


3.8 

7.6 

9.5 

3.8 

10.6 

tpZH 

OE 


3.2 

7.2 

9 

3.2 

10.2 

ns 

tpZL 

w 

3.8 

8.7 

10.7 

3.8 

12.1 

tPHZ 

OE 

n 

KOI 

6 

mn 

■a 

8.2 


tPLZ 


1 3.5 

5.8 

7.3 1 

1 3.5 

7.9 

ns 


operating characteristics, Vqq = 5 V, T/^ = 25X 


PARAMETER | 

TEST CONDITIONS 

TYP 

Cpd Power dissipation capacitance per flip-flop 

Outputs enabled 

Cl = 50 pF. f = 1 MHz 

49 

Outputs disabled 

32 
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74AC16374 

16-BIT EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_SCAS123A- D3470, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT 



TEST 

SI 

tPLH/tpHL 

tpLzApZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tpHL 


50% 




■w 


Vcc 

ov 




tPHL 




T--VOH 

50% Vcc \ 50% Vcc 

I >- VoL 

H-W-tpLH 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tpZL- 


tpZH->l 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance, 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCAS124 - D3469, MARCH 1990 - REVISED APRIL 1993 


• Members of the Texas Instruments 
Wldebus"^ Family 

* Packaged In Shrink Small-Outllne 300-mll 
Package and 380-mil Fine-Pitch Ceramic 
Flat Package Using 25-mil Center-to-Center 
Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Bus-Driving True Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Center-Pin Vqc and GND 
Configurations Minimize High-Speed 
Switching Noise 

• EPIC"^ (Enhanced-Performance implanted 
CMOS) l-fxm Process 

• 500-mA Typical Latch-Up Immunity 
at 125^*0 

description 

The 'ACT16374 is a 16-bit edge-triggered D-type 
flip-flop with 3-state outputs designed specifically 
for driving highly capacitive or relatively low- 
impedance loads, it is particularly suitable for 
Implementing buffer registers, I/O ports, 
bidirectional bus drivers, and working registers. 

The device can be used as two 8-bit flip-flops or 
one 16-blt flip-flop. On the positive transition of 
CLK, the Q outputs of the flip-flop take on the logic 
levels set up at the D inputs. 

An output-enable input OE can be used to place the outputs In either a normal logic state (high or low logic levels) 
or the high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus lines 
significantly. The high-impedance state provides the capability to drive the bus lines in a bus-organized system 
without need for Interface or pullup components. The output-enable OE does not affect the internal operations 
of the flip-flop. Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 

The 74ACT16374 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit board area. 

The 54ACT16374 Is characterized over the full military temperature range of -SS^’C to 125®C. The 
74ACT16374 is characterized for operation from - 40®C to 85®C. 

FUNCTION TABLE 
(each section) 


1 INPUTS 1 

OUTPUT 


CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

K 

L 

L 

X 

Qo 

H 

X 

X 

z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


54ACT16374 ... WD PACKAGE 
74ACT16374... DL PACKAGE 
(TOP VIEW) 



PRODUCTION DATA information ia currant at of jxibUeatlon data. 
Products conform to apacificationt par tha tanna of Taxaa Instrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarily Includa 
testing of all paramatara. 
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54ACT16374, 74ACT16374 

16-BIT D-TYPE EDGE-TRIGGERBD FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS124 - D3469. MARCH 1990 - REVISED APRIL 1993_ 


logic symbolt 


logic diagram (positive logic) 


10E 

1CLK 

2CLK 

1D1 

1D2 

1D3 

1D4 

IDS 

1D6 

1D7 

1A8 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 


48 


25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


EN2 
> C1 
EN4 
t> C3 


> 

CM 

Q 








3D 4V 









3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


1Q1 

102 

103 

104 

105 

106 

107 

108 
201 
202 

203 

204 

205 

206 

207 

208 



To Seven Other Channels 



To Seven Other Channels 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq -i-0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ..±50 mA 

Continuous current through Vqq or GND.±400 mA 

Storage temperature range ..-65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output current ratings are observed. 
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54ACT16374,74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCAS124 - D3469, MARCH 1990 - REVISED APRIL 1993 


recommended operating conditions 




1 54ACT16374 

1 74ACT16374 

UNIT 



MIN 

NOM 

MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage (see Note 2) 

4.5 

5 

5.5 

4.5 

5 

5.5 

V 

V|H 

High-level Input voltage 

2 

2 

V 

V|L 

Low-level input voitage 

0.8 

0.8 

V 

V| 

input voltage 

1 0 


Vcc 



Vcc 

V 

Vo 

Output voltage 



Vcc 



Vcc 

V 

>OH 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 


10 

0 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 


125 

-40 


85 

“C 


NOTE 2: All Vqc and GNO pins must be connected to the proper voltage supply. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta^ZSX 

54ACT16374 

74ACT16374 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = “50|lA 

4.5 V 

4.4 

4.4 

4.4 

V 

E93i 

5.4 

5.4 

5.4 

•oh = “24 mA 

ISQI 

3.94 

3.7 

3.8 

1 5.5V 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 



3.85 


|q|.^ = — 75 mAt 

iSDI 



3.85 

VoL 

lOL = 50 pA 

ESQI 

0.1 

0.1 

0.1 

1 

ESS! 

0.1 

0.1 

0.1 

•OL = 24 mA 

tBEEM 

0.36 

0.5 

0.44 

1 5.5V 1 

0.36 

0.5 

0.44 

•OL = 50 mAt 

||QQQ[| 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

l| 

V| = Vcc or GND 


±0.1 

±1 

± 1 

pA 

•oz 

Vo = Vcc o*” 

5,5 V 

±0.5 

±10 

±5 

pA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 

Alec* 

One input at 3.4 V, 

Other Inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Ci 

V|=Vcc or GND 

mm 

4.5 



PF 

Co 

Vo = Vcc or GND 

5V 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V to Vcc- 
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54ACT16374,74ACT16374 

16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 

WITH 3-STATE OUTPUTS 

SCAS124 - D3469, MARCH 1990 - REVISED APRIL 1993_ 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



operating characteristics, Vcc = 5 V, Ta = 25®C 
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54ACT16374, 74ACT16374 
16-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS 
WITH 3-STATE OUTPUTS 

_SCAS124 - D3469, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tPLZApZL 

tpHzApZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 







VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 




3V 

OV 


tPLH - >\ 

I y — 

j r 50% vcc 




tpHL 


1-VoH 

50% Vcc 
VoL 


tpHL-K—^tPLH 

\j - VoH 

^50% Vcc ^50% Vcc 
-^-VoL 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


1.5 V 




tpZL- 


tPL2“^ 




tpZH ->| (4- 


t" 

tPH2~>l 


•Vcc 


3V 

OV 

« Vcc 

VOL 


J^SO%Vcc 


80% Vcc 


OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 D, tr = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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Member of the Texas instruments 
Widebus""* Family 

Packaged in Plastic 300-mil Shrink 
Small-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 
Inputs Are TTL-Voltage Compatible 
Flow-Through Architecture Optimizes 
PCB Layout 

Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

(Enhanced-Performance Implanted 
CMOS) l-M^m Process 

500-mA Typical Latch-Up Immunity at 125®C 


74ACT16470 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3569, JUNE 1990-REVISEDAPRIL 1993 


DLPACKAGE 
(TOP VIEW) 


description 



The 74ACT16470 is a 16-bit registered 2 A 1 [ 15 42 ] 2B1 

transceiver that contains two sets of D-type 2A2 [ 4i ] 2B2 

flip-flops for temporary storage of data flowing in 2A3 [ 17 40 ] 2B3 

either direction. The device can be used as two GND [ 39 ] gnd 

8-bit transceivers or one 16-bit transceiver. 2A4 [ 19 38]2B4 

Separat e clock ( CLKAB or CLKBA) and output- 2A5 [20 37 ] 2B5 

enable (OEAB or OEBA) inputs are provided for 2A6 [21 36 ] 2 B 6 

each register to permit independent control in [22 35 ] Vqq 

either direction of data flow. 2A7 [ 23 34 ] 2B7 

The A-to-B enable (CEAB) input must be low in 2A8 [24 33 ] 2 B 8 

order to enter data from A or to output data to B. GND [ 25 32 ] gnd 

If both CEAB and CLKAB are low, then B port will 2CEAB [26 31 ] 2CEBA 

have the level of A port prior to the most recent 2CLKAB [ 27 30 ] 2CLKBA 

low-to-high transition of CLKAB. Data flow from B 20EAB [ 28 29 ] 20 EBA 

to A is simil ar, but requires the use of CEBA, 

CLKBA, and OEBA inputs. 

To avoid false clocking of the flip-flops, CE should not be switched from high to low while CLK is high. 

The 74ACT16470 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16470 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLEt 


I INPUTS I OUTPUT 

B 


10EAB[ 

1 

J— 

56 

1CLKAB [ 

2 

55 

1CEAB [ 

3 

54 

GND [ 

4 

53 

1A1 t 

5 

52 

1A2 t 

6 

51 

Vccf 

7 

50 

1A3 [ 

8 

49 

1A4 [ 

9 

48 

1A5 [ 

10 

47 

GND [ 

11 

46 

1A6 [ 

12 

45 

1A7 t 

13 

44 

1A8 [ 

14 

43 

2A1 [ 

15 

42 

2A2 [ 

16 

41 

2A3 [ 

17 

40 

GND [ 

18 

39 

2A4 [ 

19 

38 

2A5 t 

20 

37 

2A6 t 

21 

36 

Vcc [ 

22 

35 

2A7 [ 

23 

34 

2A8 [ 

24 

33 

GND [ 

25 

32 

2CEAB [ 

26 

31 

2CLKAB [ 

27 

30 

20EAB [ 

28 

29 



f A-to-B data flow Is shown: B-to-A flow is similar but 
uses CEBA, CLKBA. and O^. 

^ Output level before the indicated steady-state input 
conditions were established. 


EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation it currant at of publication data. 
Products conform to specifications per the terms of Texas instruments 
standard warranty. Production processing does not necessarily include 
testing of aii parameters. 
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74ACT16470 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3569, JUNE 1990 - REVISED APRIL 1993_ 


logic symbolt 


10EBA 

1CEBA 

1CLKBA 

10EAB 

1CEAB 

1CLKAB 

20EBA 

2CEBA 

2CLKBA 

2^0^ 

2CE^ 

2CLKAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


54 


55 


31 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 




29 




30 


28 


26 


27 


1EN3 

G1 

> 1C5 
2EN4 
G2 

> 2C6 
7EN9 
G7 

|> 7C11 
8EN10 
G8 

i> 8C12 


1V 3 1 5D 1 

CD 

o 

< 








V9 1 11D 

12D 1 10V 









52 


51 


49 


48 


47 


45 


44 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT16470 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3569. JUNE 1990 - REVISED APRIL 1993 



To Seven Other Channels 
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74ACT16470 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3569. JUNE 1990 - REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, V^c .. -O-S to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 to Vcc + 0-5 V 

Input voltage range, Vq (see Note 1) . -0.5 to Vqq + 0.5 V 

Input clamp current, I|k(V| < 0 or V| > Vcc) ... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vcc GND. ±400 mA 

Maximum power package dissipation at = 55®C (in still air) .. 1 W 

Storage temperature range . -65‘'C to 1 SO'^C 


§ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I- I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level Input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

ESH 

Output voltage 

0 

Vcc 

v 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

°C 


NOTE 2: Unused or floating pins (Input or I/O) must be held high or low. 


TpYAc; 

Instruments 








































74ACT16470 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_D3569. JUNE 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the Increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 

timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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74ACT16470 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3569, JUNE 1990 - REVISED APRIL 1993_ 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see NO TAG) 



FROM 

TO 

Ta 

= 25X 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




^max 



55 

55 

MHz 

tPLH 

CLK 

Aor B 

3.9 

8.3 

10.3 

3.9 

11.8 

ns 

tPHL 

3.8 

8.4 

10.3 

3.8 

11.7 

tpZH 


Aor B 

3.2 

8.3 

10.5 

3.2 

11.9 

ns 

¥zl 

Ot 

3.6 

9.5 

11.8 

3.6 

13.4 

tPHZ 


A or B 

4.6 

7.4 

9.3 

4.6 

9.9 

ns 

tpLZ 

4.6 

7 

8.8 

4.6 

9.5 

tpZH 

CE 

AorB 

3.5 

8.8 

10.9 

3.5 

12.5 

ns 

tpZL 

4.2 

10.1 

12.4 

■a 

14.3 

tPHZ 


A nr R 

5.2 

8.3 

10.3 

m 

11.2 

ns 

tPLZ 

M or D 

5.2 

7.9 

io" 

5.2 

10.9 
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74ACT16470 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_D3569. JUNE 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLz/tpZL 

tPHZ/tPZH 

Open 

2 X Vcc 
GND 



LOAD CIRCUIT 


Input 


k- tw -N 



VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


"x: 

3v 


tsu-^<- *\ 1 

t 1 


0 V 

_3V 

Data Input 


1.5V 

_ 



VOLTAGE WAVEFORMS 

— OV 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


tPHL 


/ 1.5V 

>r1.5V 

3V 

1 

>- 

OV 

L J 

-►}“ tPHL 


1^ *1 


! 'y- 


VOH 


I /50%Vcc \ 50%Vcc 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



3V 

OV 

* Vcc 

VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 q, tf = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 
The outputs are measured one at a time with one Input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

I Wldebus^^ Family 

I * Packaged In Plastic 300-mll Shrink Small- 
I Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* 3-State True Outputs 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed V^c Configuration 

Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance impianted 
CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 74AC16472 is an 18-bit registered transceiv¬ 
er that contains two sets of D-type latches for 
temporary storage of data flowing in either 
direction. It can be used as two 9-bit transceivers 
or one 18-bit transceiver. Separate latch-enable 
(LEAB or LEBA) and output-enable (OEAB or 
OEBA) Inputs are provided for each register to 
permit Independent control in either direction of 
data flow. 

When OEAB and LEAB are both low, the A-to-B 
latches are transp arent; a subsequent low-to-high 
transition of LEAB p uts the A latches In the storage 
mode. With OEAB low, the B outputs are active 
and reflect the data present at the output of the A 
latches. Data flow fro m B to A is sim ilar but 
requires the use of the LEBA and OEBA Inputs. 


74AC16472 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCASI65 - D3571. JUNE 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 





10EAB[ 

1 

1LEAB[ 

2 

55 . 

1A1 [ 

3 

54 ] 

gnd[ 

4 

53 ] 

1A2[ 

5 

52- 

1A3[ 

6 

51 j 

Vcc£ 

7 

50 ] 

1A4[ 

8 

49 ] 

1A5[ 

9 

48] 

1A6[ 

10 

47 ] 

gnd[ 

11 

461 ] 

1A7[ 

12 

45 ] 

1A8[ 

13 

44 ] 

1A9[ 

14 

43 ] 

2A1 [ 

15 

42] 

2A2[ 

16 

41] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37 ] 

2A6[ 

21 

36 ] 

Vcct 

22 

35 ] 

2A7[ 

23 

34 ] 

2A8t 

24 

33 ] 

gnd[ 

25 

32 ] 

2A9[ 

26 

31] 

2LEAB[ 

27 

30 ] 

20EAB[ 

28 

29] 


1B2 


1B4 

1B5 

GND 


GND 

2B4 


GND 

2B9 


2LEBA 

20EBA 


The 74AC16472 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circult-board area. 

The 74AC16472 is characterized for operation from -40°C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

LEAB 

OEAB 

A 

X 

H 

X 

Z 

H 

L 

X 

Bo* 

L 

L 

H 

H 

L 

L 

L 

L 


f A-to-B data flow is sho wn: B-to-A flow is 
similar but uses LEBA and OEBA. 


f Output level before the indicated steady- 
state input conditions were established. 


EPIC and Widebus are trademarks of Texas instruments Incorporated. 


PRODUCTION DATA information It currant at ol publication data. 
Products confonn to tpacificationt par tha terms of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parametert. 
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74AC16472 

18<BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS165 - D3571, JUNE 1990- REVISED APRIL 1993 

logic symbolt 

1LEAB 
I^EAB 
1LEBA 
lOEBA 
2UEi^ 

201:^ 

2LEBA 
2dEBA 

1A1 

1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
1A9 
2A1 

2A2 
2A3 
2A4 
2A5 
2A6 
2A9 
2A8 
2A8 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74AC16472 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS165 - D3S71. JUNE 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) .... ±50 mA 

Continuous current through Vcc or GND. ±450 mA 

Maximum power package dissipation at = 55®C (In still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

V 



Vcc = 5.5 V 

3.85 




> 

CO 

II 

O 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 




Vcc = 5.5 V 

1.65 

■■ 

V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



> 

CO 

II 

O 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


iOL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

wm 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74AC16472 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS165 - D3571, JUNE 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(unless otherwise noted) (see Figure 1) 



tw_ Pulse duration, LEAB or LEBA low _4_4_ ns 

tgy _ Setup time, data before LEAB or LEBA f _ 0.5 0.5 ns 

th Hold time, data after LEAB or LEBA t 3.5 3.5 ns 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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74AC16472 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS165 - D3571. JUNE 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25‘*C 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 



3.5 

8 

12.5 

3.5 

14.2 

ns 

tPHL 

Ul D 

D Of 

3.9 

8.4 

12.8 

3.9 

13.9 

tPLH 

LEBAorLEAB 

Aor B 

4.8 

10.3 

15.6 

4.8 

17.9 

ns 

tPHL 


IB 


4.7 

16.3 

tpZH 

OEBAor OEAB 

A rtr Pt 

3.9 

8.9 

14 

3.9 

15.9 

ns 

tpZL 

^ or D 

5 

11.2 

17.6 

5 

19.7 

tPHZ 

OEBA or OEAB 

AorB 

4.4 

7 

9.4 

4.4 

10 

ns 

tPLZ 

4 

6.4 

8.7 

4 

9.4 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25°C 


MIN MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

Aor B 

Bor A 

2.9 

5.6 

8.4 

2.9 

9.5 


tPHL 

3-1 

6 

8.7 

3.1 

9.6 


tPLH 

LEBAorLEAB 

AorB 

3.9 

7.3 

10.3 

3.9 

11.7 

ns 

•PHL 

3.7 

6.9 

KB 

■a 

10.9 

tpzH 

OEBA or 0^ 

AorB 

3.1 

6.2 

8.9 

3.1 

10.2 

ns 

tpZL 

3.9 

7.3 

10.4 

3.9 

11.6 

tPHZ 

OEBA or OEAB 

A R 

CO 

6.2 

8.1 

4.3 

8.6 

ns 

tPLZ 

M or D 

3.8 

5.7 

7.4 

3.8 

8 
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74AC16472 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS165 - D3571. JUNE 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ/tPZL 

tPHZ/tPZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 



50% j 




VOLTAGE WAVEFORMS 


vcc 


ov 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 


\ 50% 


Vcc 

ov 


tpLH-fi- ^ 




-►[“ tpHL 

-VoH 

50% Vcc 
VOL 


50% Vcc 50% V( 

^ I ^- 


tPHL ^ ^ ^ 'PLH 

ly- VoH 

; 50% Vcc yr 50% Vcc 
-^-- VoL 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r50% 




tpzL —►! k— 


tpZH -Pi |4- 


j tpLZ-^ ^ 
I tPHZ-+l ]♦- 


/50%VCC 


Vcc 

ov 

* Vcc 

VoL 

Vqh 

«ov 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tr = 3 ns. tf = 3 ns, 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


* Member of the Texas Instruments 
Wldebus'“ Family 

* Packaged In Plastic 300-mll Shrink 
Small-Outllne Packages Using 25-mil 
Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configurations 
Minimize High-Speed Switching Noise 

* EPIC™ (Enhanced-Performance Implanted 
CMOS) t-pim Process 

* 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 74ACT16474 is a noninverting 18-bit 
registered bus transceiver composed of two 9-bit 
sections with separate control signals. For either 
9-bit transceiver section, data flow in t he A-to -B 
mode is controlled by output-enable (1OEAB or 
20EAB) and clo ck (1CL KAB or 2CLKAB) inputs. 
When 10EAB (or 20EAB) is low, the 
corresponding outputs are active (high or low) and 
take on either the current data on low-to-high 
transition of 1 CLKAB (or 2CLKAB) or the 
previously stored data if 1 CLKAB (or 2CLKAB) is 
low. 


MAY 1992 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


1OEABI 
1CLKABI 

1A1 I 
GND I 
IA2I 
IA3I 
Vcc j 

1A4( 

IA5I 

1A6l 

gnd[ 

IA7I 

lAsI 

1A9[ 
2A1 1 
2A2( 
2A3l 

gnd[ 

2A4[ 

2A5[ 

2A6[ 

Vcc[ 

2A7[ 

2A8[ 

gnd[ 

2A9[ 
2CLKAB [ 
20E^[ 


J 10EBA 
] 1CLKBA 
11B1 

Ignd 

llB2 
1 1B3 

I Vcc 

I 1B4 
I 1B5 
I 1B6 
Ignd 

11B7 
I IBS 
I 1B9 
I 2 BI 
I 2 B 2 

|2B3 

Ignd 

|2B4 
|2B5 
I2B6 
I Vcc 

|2B7 
I2B8 
I GND 

I 2 B 9 

I 2CLKBA 
I2OEBA 


When 10EAB (or 20EAB) is high, the 20EAB[ ]28 29 D 20EBA 

corres ponding out puts ar e in the high-impedance 

state. 10EAB (or 20EAB) does not affect the operation on the internal registers. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 

Data flow from B to A is similar, but uses 10EBA (and/or 20EBA) and 1CLKBA (and/or 2CLKBA). 

The 74ACT16474 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16474 is characterized for operation from -40°C to 85°C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA inromiatlon It currant at of publication data. 
Products conform to specifications par the terms of Texas instruments 
standard wan'anty. Production processing does not necessarily include 
testing of ail parameters. 
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74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

MAY 1992 - REVISED APRIL 1993 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CLKAB OEAB A 

X H X 

Z 

L LX 

Bo* 

t L H 

H 

t L L 

L 


t A-to-B data flow Is shown: B-to-A flow Is 
similar but uses CLKBA, and OEBA. 
t Output level before the indicated steady- 
state input conditions were established. 


logic symbol^ 


1CLKAB 
10EAB 
1CLKBA 
10EBA 
2CLKAB 
^EAB 
2CLKBA 
20EBA 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 


£ 

1 


56 

27 

28 
30 
29 


3 


£ 

6 


9 

10 
12 
13 

15 


16 

17 

19 

20 
21 

23 

24 
26 


> Cl 

EN2 

> C3 

EN4 

> C5 

EN6 

> C7 

EN8 

h r 

ID 1 2V 

4V 1 5D 









5D 1 6V 

8V 1 7D 











54 


52 

51 

49 

48 

47 

45 

44 

43 

42 


il 

40 


37 

36 

34 

33 

3? 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

1B9 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

2B9 


§ This symbol Is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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logic diagram (positive logic) 


74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


MAY 1992 - REVISED APRIL 1993 



To Eight Other Channels 



To Eight Other Channels 
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74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

MAY 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0*5 to 7 V 

Input voltage range, Vi (see Note 1) . -0.5 to Vcc + 0-5 V 

Input voltage range, Vq (see Note 1) .. -0.5 to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqc) . ±50 mA 

Continuous current through Vqq or GND... ±450 mA 

Maximum power package dissipation at Ta = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


r -1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

input voltage 

0 

Vcc 

BOB' 

vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

rai 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

MAY 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

VcC 

Ta * 25‘’C 

MIN MAX 

UNIT 

MIN TYP max 

VOH 

lOH = - 50 pA 


4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

IqH = -24 mA 

4.5 V 

3.94 

3.8 

mol 

4.94 

4.8 

IqH = ”75 mAt 

I 5.5 V I 


3.85 

VOL 

Iql = 50 pA 

ESSil 

0.1 

0.1 

1 

EEDi 

0.1 

0.1 

IOL= 24 mA 

K&EI 

0.36 

0.44 

EEQi 

0.36 

0.44 

Iql = 75 mAt 

ESSI 


1.65 

»l 

Control inputs 

V|=Vcc or GND 


±0.1 

±1 

pA 

loz* 

A or B ports 

Vq = Vqq or GND 

ESEI 

±0.5 

± 5 

pA 

Icc 

V| = VccorGND, lo = 0 

ESEfl 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other inputs at Vqc or GND 

I 5.5 V I 

0.9 

1 

mA 

C| 

Control inputs 

V|=Vcc or GND 


3 


PF 

Cio 

A or B ports 

Vo = Vcc or GND 

I 5V I 

11.5 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

* For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vco = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 



Ta = 25°C 

MIN MAX 

UNIT 

MIN MAX 

^clock Clock frequency 

0 75 

0 75 

MHz 

ty^ Pulse duration 

CLK high 

4 

4 

ns 

CLKlow 

6.6 

6.6 

tsu Setup time 

Data before CLKf 

5.5 

5.5 

ns 

th Hold time 

Data after CLKf 

1 

1 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



75 

75 

MHz 

tPLH 

CLK 

AorB 

4 

8 

10.2 


11.5 

ns 

tPHL 

4.2 

8 

10.2 

■a 

11.4 

tpZH 

OE 

Aor B 

3 

7.8 

10.3 

3 

11.7 

ns 

tpZL 

3.7 

9.2 

11.6 

■EB 

IQI 

tPHZ 


AorB 

4.8 

7.1 

8.8 

4.8 

9.5 

ns 

tPLZ 


4.4 

6.6 

8.4 

4.4 

9 
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74ACT16474 

18-BIT REGISTERED BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 


MAY 1992 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25*^0 


PARAMETER 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


Outputs disabled 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 


TYP 

UNIT 

61 

pF 

37 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATiON 

^2xVcc TEST 

soon o Open tpLH/tPHL 

^ ^ tpLz/tpzL 

?GND 



TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


Input 1.5 V 



VOLTAGE WAVEFORMS 


Data Input j /r 1»5V V 

VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


^1.SV 

L 


T n I I 

I \j -1--VoH 

I / 50% Vcc \ 50% Vcc 

H-^ I ^- VoL 


- -vt ly- Vqh 

\ 50% Vcc / 50% Vcc 
>-^-VoL 

VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


I ! tpLz-H 


L^_VCC_ 


tpHZ-*l 14- 


■50% Vcc 


80 % Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^’* Family 

I * Packaged In Plastic 300-mii Shrink 

I Small-Outline Package Using 25-mII 

I Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• 3-State Inverting Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance Implanted 
CMOS) l-^im Process 

• 500-mA Typical Latch-Up immunity 
at 125X 

description 

The 74ACT16475 is an 18-bit registered 
transceiver that contains two sets of D-type 
flip-flops for temporary storage of data flowing In 
either direction. It can be used as two 9-bit 
transceivers or one 18-blt transceiver. Separate 
clock ( CL KAB an d CLKBA) and output-enable 
(OEAB or OEAB) Inputs are provided for each 
register to permit Independent control in either 
direction of data flow. 

Data at the A inputs meeting the setup time 
requirements Is transferred to the B ou tputs on the 
positive-going edge of CLKAB. With OEAB low, 
the 3-state B outputs are enabled and reflect the 
Inverted A data. Data flow from B to A is sim ilar but 
requires the use of the CLKAB and OEBA Inputs. 


74ACT16475 
18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS198 - D3998, OCTOBER 1990 - REVISED APRIL 1993 


DLPACKAGE 
(TOP VIEW) 


10EAB[ 

U h 

1 sen 

1CLKAB[ 

2 

55 ; 

1A1[ 

3 

54] 

GND[ 

4 

53 ] 

1A2[ 

5 

52] 

1A3[ 

6 

51] 

Vcct 

7 

50 J 

1A4[ 

8 

49 ] 

1A5[ 

9 

48] 

1A6[ 

10 

47 ] 

GND[ 

11 

46] 

1A7[ 

12 

45 ] 

1A8[ 

13 

44 ] 

1A9[ 

14 

43] 

2A1[ 

15 

42] 

2A2[ 

16 

41] 

2A3[ 

17 

40 ] 

GND[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37 ] 

2A6[ 

21 

36 ] 

Vcc[ 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

QND[ 

25 

32 ] 

2A9[ 

26 

31 ] 

2CLKAB[ 

27 

30 ] 

20EAB[ 

28 

29 ] 


GND 


Vcc 

1B4 


GND 

1B7 

1B8 

1B9 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2B9 

2CLKBA 


20EBA 


The 74ACT16475 Is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circult-board area. 

The 74ACT16475 is characterized for operation from -40''C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

OEAB 

CLKAB 

A 

H 

X 

X 

Z 

L 

L 

X 

Bo* 

L 

t 

L 

H 

L 

t 

H 

L 


t A-to-B data flow Is shown: B-to-A flow is 
similar but uses CLKBA and OEBA. 
f Output level before the indicated steady- 
state input conditions were established. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it current M of publication date. 
Producta conform to apecificationa per the terma of Texas Instrumenta 
atandard warranty. Production proceaaing doea not neceaurity include 
teating of all parametera. 
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logic symbolt 
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74ACT16475 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS198 - D3998, OCTOBER 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vqc + 0.5 V 

Input voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V[ < 0 or Vj > Vqq) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±450 mA 

Maximum power package dissipation at = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

°c 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT16475 
18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS198 - D3998, OCTOBER 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH = - 50 mA 

4.5 V 

4.4 

4.4 

V 


5.4 

5.4 

IOH=”24mA 


3.94 

3.8 


4.94 

4.8 

Iqh = -75 mAt 

1 5.5 V 


3.85 

VoL 

lOL = 50 pA 


0.1 

0.1 

R 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

I^QI 

0.36 

0.44 

lOL = 75 mAt 



1.65 

«l 

Control Inputs 

V|=Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

loz* 

A or B ports 

Vq = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other inputs at Vqq or GND 

5.5 V 

0.9 

1 

mA 

Ci 

Control inputs 

V| = Vcc or GND 

5V 

4.5 


PF 

Cio 

A or B ports 

Vq = Vcc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 





Ta = 25‘’C 

MIN 

MAX 

UNIT 




MIN MAX 

^clock 

Clock frequency 


0 75 

0 

75 

MHz 

tw 

Pulse duration 

CLK high or low 

6.5 

^•5 

ns 

tsu 

Setup time 

Data before CLKt 

5.5 

5.5 

ns 

th 

Hold time 

Data after CLKf 

1.5 

1.5 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



TO 

(OUTPUT) 


tPLH 

CLKAB or CLKBA 

tPHL 

tPZH 


tpZL 

OEAB or OEBA 

tPHZ 

Art ^r“rt A 

tPLZ 

OEAB or OEBA 


Ta = 25“C 


MIN TYP MAX 


75 


3.8 


2 8.1 11.4 



MIN MAX UNIT 


75 MHz 


3.8 12.5 

- ns 

12.6 


2.8 12.8 


14.8 


5.2 10.5 
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74ACT16475 

18-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS198 - D3998. OCTOBER 1990 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER | 

TEST CONDITIONS 

Cpd Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

Outputs disabled 


TYP UNIT 


27 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

o 2xVcc TEST 

500 Q O Open »PLH«PHL 

-AW-^ tpLZftpZL 

Y gnd 



TEST 

SI 

^plh/^phl 

tPLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


Input 1.5 V 



Data Input 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


/1.5 V \1.5V 

^1 |\ ov 

I \/ -~ T - \i -''OH 

I / 50% Vcc \ 50% Vcc 

H-' I '- VoL 


W tPLH 

\i - VoH 

50% Vcc / S 0 % Vcc 
S- L— VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpLZ->| 


20% Vcc 


tpZH ->| (4- 


I I tpHZ-->l |4- 


~ VoL 


-50% Vcc 


^80% Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR as 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. L6ad Circuit and Voltage Waveforms 
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74ACT16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS186- D3980. OCTOBER 1991 - REVISED APRIL 1993 


■ * Member of the Texas Instruments 

I Widebus^^ Family 

I * Packaged In Plastic 300-mil Shrink 

I Small-Outline Package Using 25-mll 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Provide Extra Data Width Necessary for 
Wider Address/Data Paths 

* Provide Inverted Data 

* 3-State Outputs Drive Bus Lines or Buffer 
Memory Address Registers 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

This 16-bit buffer/bus driver provides a high- 
performance bus interface for wide data paths. 

The 3-state control gate is a 2-input AND gate with 
active -lo w inpu ts so that If either output-enable 
(OE1 or OE2) input Is high, all corresponding 
outputs are in the high-impedance state. 


DLPACKAGE 
(TOP VIEW) 



The 74ACT16540 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74ACT16540 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 

OUTPUT 

OET OE2 A 

Y 

L L L 

H 

L L H 

L 

H X X 

Z 

X H X 

Z 


EPIC and Widebus are trademarks of Texas instruments Incorporated. 


PRODUCTION DATA inTormation is surrant as of pubHcatlon 4ats. 
Products conform to specifications par the tsnns of Texas instruments 
standard wan-anty: Production processing does not necessarily include 
testing of all parameters. 
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74ACT16540 

16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS186 - D3980, OCTOBER 1991 - REVISED APRIL 1993 


logic symbolt 


logic diagram (positive logic) 


10E1 

10E2 

2 ^ 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


« K 

24 K 

25 K 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


EN1 


EN2 


1 IV 








> 

CM 









K_^ 

^. 

3 


5 

\ 

6 

V 

8 

V 

9 

V 

11 

\ 

12 

V 

13 

S. 

14 

V 

16 

V 

17 

V 

19 

V 

20 

V 

22 

_ 

23 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . .. -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) .. .. -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (Vj < 0 or Vj > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum package power dissipation at Xa = 55®C (in still air) . . 0.85 W 

Storage temperature range . -65®C to 150®C 


♦ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS186 - D3980, OCTOBER 1991 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


f 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

»OH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh = -50pA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh = “24 mA 

4.5 V 

3.94 

3.8 

moi 

4.94 

4.8 

Iqh = “75 mAt 

5.5 V 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

IQQII 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

5.5 V 


1.65 

l| 

V| = Vcc or GND 

5.5 V 

±0.1 


mA 

'oz 

Vo = Vqc or GND 

5.5 V 

±0.5 

±5 

pA 

•cc 

V| = Vcc or GND, Iq = 0 


8 

80 

pA 

Alec* 

One input at 3.4 V, Other inputs at Vcc or GND 

IQ^QI 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

1 S V 1 

4 


pF 

Co 

Vo = Vcc or GND 

msm 

13 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcq. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

=:25X 


MIN MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

A 


2.1 

5.1 

6.8 

2.1 

7.5 


tPHL 



3.9 

6.8 

8.5 

3.9 

9.5 


tpZH 

OE 

V 

2.7 

6.2 

8 

2.7 

8.9 

ns 

tpZL 

Y 

3.6 

7.5 

9.5 

3.6 

10.5 

tPHZ 

OE 

Y 

5.4 

9.2 

10.9 

5.4 

11.9 


tPLZ 

T 


8.6 

10.3 


11.1 
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74ACT16540 

16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS186 - D3980. OCTOBER 1991 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, Ta = 25®C 


1 PARAMETER 

TEST CONDITIONS 

TYP 

UNIT 

Cpd Power dissipation capacitance per buffer 

Outputs enabled 

Cl = 50pF, f=1MHz 

42 

PF 

Outputs disabled 

8.5 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLHApHL 

tpLzApZL 

tpHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V 


I 




3V 

OV 


tPLH-|^-P| 


U—4- 


tpHL 


tpHL-R- 




" 1 .Sj -VOH 

50% Vcc \ 50% Vcc 

I >- VoL 




tPLH 




I/— VoH 
50% Vcc / 50% Vcc 
- VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

Slat2xVcc 

(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


*PZL~>| 


tpZH~P| 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ includes probe and jig capacitance. 

B. Ali input puises are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS208 - JUNE 1992 - REVISED APRIL 1993 


I * Member of the Texas Instruments 
I Widebus^*^ Family 

I * Packaged In Plastic 300-mil Shrink 
I Small-Outline Package Using 25-mll 

Center-to-Center Pin Spacings 

* Inputs Are TTL- or CMOS-Voltage 
Compatible 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT16541 is a noninverting 16-bit buffer 
composed of two 8-bit sections with separate 
output-enable signals. For eit her 8 -bit b uffer 
sec tion, the t wo ou tput-enable (1OE1 and 10E2 
or20E1 and20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 
8-bit buffer section are in the high-impedance 
state. 


DL PACKAGE 
(TOP VIEW) 



The 74ACT16541 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16541 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 

OUTPUT 

oil OE2 A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it eurrant aa of publication data. 
Producta conform to apacificatlona par tha tarma of Taxaa Instrumanta 
•tandard warranty: Production proeming doaa not nacaaaarily include 
taating of all paramatara. 
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74ACT16541 

16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS208 - JUNE 1992 - REVISED APRIL 1993 


logic symbolt 


10E1 

2 ^ 

20E2 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 




25 

47 

46 

44 

43 

41 

40 

38 

37 

36 

35 

33 

32 

30 

29 

27 

26 


EN1 


EN2 


1 1 V 








1 2 V 









logic diagram (positive logic) 


3 

5 

6 

8 

9 

11 

12 

13 

14 

16 

17 

19 

20 

22 

23 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 



1Y1 


To Seven Other Channels 



2Y1 


To Seven Other Channels 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absoiute maximum ratings over operating free-air temperature range (uniess otherwise noted)^ 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V( < 0 or V| > Vcc) . . =^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' —. ±400 mA 

Maximum package power dissipation at Ta = 55®C (in still air) . 0.85 W 

Storage temperature range .... — -65®C to 150®C 


* Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS208 - JUNE 1992 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


I_ I 

MIN NOM 

MAX 

UNiT 

Vcc 

Suppiy voitage 

4.5 5 

5.5 

V 

V|H 

High-ievei input voitage 

2 

V 

V|L 

Low-ievei input voitage 

0.8 

V 

V| 

input voitage 

0 

Vcc 

V 

Vo 

Output voitage 

0 

Vcc 

V 

•oh 

High-ievei output current 

-24 

mA 

•OL 

Low-ievei output current 

24 

mA 

At/Av 

input transition rise or faii rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

»c 


NOTE 2: Unused or floating inputs must be heid high or iow. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDiTIONS 

Vcc 

Ta = 25°C 

MiN MAX 

UNIT 

MiN TYP MAX 

VOH 

iOH=-50MA 

4.5 V 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

|QI_j = —24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

|qI_I = -75 mAt 

5.5 V 


3.85 

VOL 

iOL = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

iOL = 24 mA 

IQQQI 

0.36 

0.44 

1 5.5 V 1 

0.36 

0.44 

iOL = 75 mAt 



1.65 

•i 

V|=Vcc or GND 

1 5.5 V 1 

:t0.1 

±1 

mA 

•oz 

Vq = VcQ or GND 


±0.5 

±5 

pA 

•cc 

V| = VccorGND, io = 0 

5.5 V 

8 

80 

pA 

Aicc* 

One input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

5.5 V 

4 


PF 

Co 

Vo = Vcc or GND 

5V 

13 


PF 


t Not more than one output shouid be tested at a time, and the duration of the test shouid not exceed 10 ms. 
t This is the increase in suppiy current for each input that is at one of the specified TTL voitage ieveis rather than 0 V or V00. 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 



3.1 

5.9 

7.9 

3.1 

9 

ns 

tPHL 




6.3 

8.3 


9.2 

tPZH 

OE 

V 

2.8 

6.5 

8.9 

2.8 

9.7 

ns 

tPZL 

Y 

3.5 

7.5 

9.9 

3.5 

11 

tPHZ 

OE 

Y 

4.5 

8.5 

10.3 

■Si 

11.3 


tPLZ 

T 

4.9 

8 

<0 

<0 

4.9 

10.7 

ns 
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74ACT16541 

16-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS208 - JUNE 1992 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 


Outputs enabled 


Outputs disabled 


Power dissipation capacitance per buffer/driver 


TEST CONDITIONS 


CL = 50pF, f=1MHz 


TYP 

UNIT 

40 

PF 

9.5 


From Output_ 

Under Test 

Cl » 50 pF 
(see Note A) 


PARAMETER MEASUREMENT iNFORMATiON 

O 2 X Vcc TEST 

soon O Open tPLH/^P^ 

I-VV\-^ ^ tpLz/tp2 

I 9 GND 



TEST 

SI 

tPLHAPHL 

tpLZ^PZL 

tpHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


Output 

Control 

(low'level 

enabling) 

3 V 

Output 
Waveform 1 

OV sial 2 xVcc 

(see Note C) 


50% Vcc 


^-VoH 

It 50% Vcc 
VoL 


VOLTAGE WAVEFORMS 


tpzL -►! k- I , 

I ! tpL2-*i r«- 

vl I ^ .. »Vc 


Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZH->l |4- 


tPHZ-^l 


50% Vcc 


i"80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 n, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Member of the Texas Instruments 
IV/debus™ Family 

Packaged in Plastic 300-mil Shrink 
Small-Outline Package Using 25-mil 
Center-to-Center Pin Spacings 
3-State True Outputs 

Flow-Through Architecture Optimizes 
PCB Layout 

Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 
EPIC"** (Enhanced-Performance impianted 
CMOS) 1-jAm Process 

500-mA Typicai Latch-Up immunity at 125®C 


description 


74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A- D3475, MARCH 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


10EBA 
1LEBA 
1CEBA 
GND 
1B1 
1B2 

Vcc 

1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 

The 74AC16543 is a 16-bit registered transceiver 2A1 flis 42 h 2 Bl 

that contains two sets of D-type latches for 2A2 [ 16 41 ] 2B2 

temporary storage of data flowing in either 2A3 [ i 7 4o]2B3 

direction. It can be used as two 8-bit transceivers GND [ 18 39 ] GND 

or one 16- bit tra nsceiver. Separate lat ch-ena ble 2A4 [19 38 ]2B4 

(LEAB or LEBA) and output-enable (OEAB or 2A5 [20 37 ] 2B5 

OEBA) Inputs are provided for each register to 2A6 [21 36 ] 2B6 

permit independent control in either direction of [22 35 ] Vcc 

dataflow. 2A7 [ 23 34]2B7 

The A-to-B enable (CEAB) input must be low In 2A8 [24 33 ] 2B8 

order t o enter data fr om A o r to output data to B. GND [25 32 ] GND 

Having CEAB low and LEAB low makes the A-to-B 2 CEAB [26 31 ] 2CEBA 

latches transparent; a subsequent low-to-high 2LEAB [27 30 ] 2LEBA 

transition at LEAB puts the A latches in the storage 20EAB [28 29 ] 20EBA 

mode. Da ta flow f rom B to A i s simila r, but requires 
using the 5EBA, LEBA, and OEBA Inputs. 

The 74AC16543 is packaged in Tl’s shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages In the same printed-circuit-board area. 

The 74AC16543 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLEt 
(each 8-bit section) 


10EAB [ 

7^ 


1LEAB [ 

2 

55 

1CEAB [ 

3 

54 

GND [ 

4 

53 

1A1 [ 

5 

52 

1A2 [ 

6 

51 

Vcc [ 

7 

50 

1A3 [ 

8 

49 

1A4 [ 

9 

48 

1A5 t 

10 

47 

GND [ 

11 

46 

1A6 [ 

12 

45 

1A7 [ 

13 

44 

1A8 t 

14 

43 

2A1 [ 

15 

42 

2A2 [ 

16 

41 

2A3 [ 

17 

40 

GND [ 

18 

39 

2A4 [ 

19 

38 

2A5 [ 

20 

37 

2A6 [ 

21 

36 

Vcc [ 

22 

35 

2A7 [ 

23 

34 

2A8 [ 

24 

33 

GND [ 

25 

32 

2 CEAB [ 

26 

31 

2LEAB [ 

27 

30 

20EAB [ 

28 

29 


INPUTS 


CEAB LEAB OEAB 


H 

H 


OUTPUT 

B 


Z 

Z 

Bo* 

L 

H 


f A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 

* Output level before the indicated steady-state input 
conditions were established. 




EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information la current as of publication date. 
Products conform to epecificationa per the tenna of Texas Instrumenta 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A- D3475. MARCH 1990- REVISED APRIL 1993 

logic symbolt 

10 ^ 

1CEBA 
1LEBA 
lOEAl 
1CEAB 
ILEAB 
20EBA 
2CEBA 
2LEBA 
20 ^ 

2CE^ 

2Li^ 

1A1 

1A2 
1A3 
1A4 
1A5 
1A6 
1A7 
1A8 
2A1 

2A2 
2A3 
2A4 
2A5 
2A6 
2A7 
2A8 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A-D3475. MARCH 1990-REVISEDAPRIL 1993 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A- D347S, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .— -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V] < 0 or V| > Vcc) • .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . =*=50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±400 mA 

Maximum power package dissipation at = 55*^C (in still air) . 1 W 

Storage temperature range... -65®C to 150'*C 


§ Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 - 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

v 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4-5 V 

3.15 

v 



Vcc = 5-5 V 

3.85 




Vcc = 3V 

0.9 


V|L 

Low-level input voltage 

Vcc = 4.5 V 

1.35 

v 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

v 

Vo 

Output voltage 


0 

Vcc 

v 



Vcc = 3V 

-4 


•oh 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5-5 V 

-24 




Vcc = 3V 

12 


>OL 

Low-level output current 

Vcc = 4.5 v 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

wm 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A- D3475. MARCH 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vqq = 3.3 V ± 0.3 V 
(uniess otherwise noted) (see Figure 1) 



T 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A- D3475. MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqq = 5 V, = 25®C 
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74AC16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS125A - D3475, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ/^PZL 

tPH2/*P2H 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 


k -tw- 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



tPLH -►! 




Vcc 
I 


Vcc 


-Vcc 

_ ov 

■ tPHL 

-VoH 

50% Vcc 

-- VoL 

- tPLH 

-- VoH 

50% Vcc 

-VoL 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 





Vcc 

OV 

Vcc 

OV 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



Vcc 

OV 

-Vcc 

VOL 

VOH 
* OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tr = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^ Family 

I * Packaged In Shrink Small-Outline 300-mil 
I Package Using 25-mll Center-to-Center Pin 
I Spacings 

* Inputs Are TTL-Voltage Compatible 

• 3-State True Outputs 

• Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc ^nd GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 74ACT16543 is a 16-blt registered 
transceiver that contains two sets of D-type 
latches for temporary storage of data flowing in 
either direction. The 74ACT16543 can be used as 
two 8-bit transceivers or one 16-bit t ransceiver. 
Separat e latc h enable (LEAB or LEBA) and output 
enable (GAB or GBA) Inputs are provided for each 
register to permit independent control in either 
direction of data flow. 

The A-to-B enable (CEAB) Input must be low In 
order t o enter data fr om A o r to output data to B 
Having CEAB low and LEAB low makes the A-to-B 
latches tra nspare nt; a subsequent low-to-high- 
transltion at LEAB puts the A latches in the storage 
mode. D ata flow from B to A i s simi lar, but requires 
using the CEBA, LEBA, and GBA inputs. 


74ACT16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A- D3476. MARCH 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


igab[ 

1 

^56] 

ileabI 

2 

55 ] 

iceabC 

3 

54; 

GNof 

4 

53; 

1A1 [ 

5 

52] 

1A2[ 

6 

51 ] 

Vect 

7 

50 ] 

1A3[ 

8 

49 ] 

1A4[ 

9 

48] 

1A5[ 

10 

47] 

gnd[ 

11 

46] 

1A6[ 

12 

45 ] 

1A7[ 

13 

44 ] 

1A8[ 

14 

43] 

2A1 [ 

15 

42] 

2A2[ 

16 

41] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Vcc[ 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2CEAB[ 

26 

31 ] 

2LEAB[ 

27 

30 ] 

2GAB[ 

28 

29 ] 


]Tgba 

]1LEBA 

]iceba 


1B1 


1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 


2B7 

2B8 

GND 

2CEBA 

2LEBA 

2GBA 


The 74ACT16543 is packaged in Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 74ACT16543 is characterized for operation from - 40‘'C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information is currsnt at of publication data. 
Products conform to specifications par tha terms of Texas instruments 
standard warranty. Production processing does not necesurUy include 
testing of all parameters. 
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74ACT16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A- D3476, MARCH 1990 - REVISED APRIL 1993 


FUNCTION TABLE 
(each octal register) 


INPUTS 

LATCH 

OUTPUT BUFFERS 

CEAB 

LEAB 


ATOBt 

B1 THRU B8 

H 

X 

X 

Storing 

Z 

X 

H 

X 

Storing 


X 

X 

H 


Z 

L 

L 

L 

Transparent 

Current A Data 

L 

H 

L 

Storing 

Previous^ A Data 


t A-to-B data fl ow i s show n: B-to-A flow control is the same except uses 

CEBA, LEBA, and GBA are used. _ _ 

♦ Data present before low-to-high transition of LEAB occurring while CEAB 
is low. 


logic symbol^ 


logic diagram (positive logic) 


1GBA 

1CEBA 

1LEBA 

Tgab 

1CEAB 

1LEAB 

2GBA 

2CEBA 

2LEBA 

2G^ 

2CEAB 

2LEAB 

1A1 

1A2 

1A2 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 



1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


§ This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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74ACT16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A- D3476, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . 

Input voltage range, V| (see Note 1). 

Output voltage range, Vq (see Note 1) . 

Input clamp current, I|k (V| < 0 or V| > Vcc)_ 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) 
Continuous output current, Iq (Vq = 0 to Vcc) • 

Continuous current through Vcc or GND. 

Storage temperature range . 


.-0.5Vto7V 

-0.5 V to Vcc + 0.5 V 
-0.5 V to Vcc + 0.5 V 

.±20 mA 

.±50 mA 

.±50 mA 

.±400 mA 

.-65Xto150X 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 


1 - 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage (see Note 2) 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Ail Vqq and GND pins must be connected to the proper voltage power supply. 
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74ACT16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A-D3476, MARCH 1990-REVISEDAPRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘‘C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = ~50mA 

ESD 

4.4 

4.4 

1 


5.4 

5.4 

IOH=~24mA 

Ksmi 

3.94 

3.8 


4.94 

4.8 

10H = -75mAt 

1 5.5 V 1 


3.85 

VOL 

IqL = 50 }iA 

BED! 

0.1 

0.1 

1 


0.1 

0.1 

Iql = 24 mA 

E93i 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

H 

Control inputs 

V|=VccorGND 

5.5 V 

±0.1 

±1 

HA 


A or B ports^ 

Vq = Vqq or GND 

jj^QI 

±0.5 

±5 

|iA 

>cc 

VisVccorGNO, lo = 0 

1 5.5V 1 

8 

80 

ma 

Alcc^ 

One input at 3.4 V, Other Inputs at GND or Vcc 

I^QI 

0.9 

1 

mA 

n 

Control inputs 

V|=VccorGND 

5V 

4.5 


PF 

EM 

A or B ports 

Vo = Vcc O'" GND 

5V 

12 



t Not more than one output should be tested at a time, and the duration of the test shouid not exceed 10 ms. 

* For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 
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74ACT16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A-D3476. MARCH 1990-REVISED APRIL 1993 


switching characteristics over recommended ranges of suppiy voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


MIN MAX 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


tPLH 

AorB 

Bor A 

3.5 

6.9 

9.5 

3.5 

10.5 

ns 

tPHL 

3.1 

7.3 

10.7 

3.1 

11.6 

tpLH 

LEBAorLEAB 

AorB 

3.9 

8.6 

12.3 

3.9 

13.8 

ns 

tPHL 

3.9 

8.7 

12.2 

3.9 

13.5 

•PZH 


Aor B 

2.6 

7.1 

10.3 

2.6 

11.4 


tpZL 

K^of\ or ciad 

3.5 

8.3 

11.9 

3.5 

13.2 

ns 

tpHZ 

GBA or GAB 

AorB 

4.1 

8.2 

10.5 

4.1 

11.1 

ns 

tpLZ 

5 

7.3 

9.3 

5 

9.6 

tpZH 

CEBAorCEAB 

A or B 

3.1 

7.3 

10.7 

3.1 

11.7 

ns 

tPZL 


3.9 

8.5 

12.2 

3.9 

13.5 

tPHZ 

/^CDA /^CAD 

Aor B 

4.6 

8.5 

11 

■a 

11.6 

ns 

tpLZ 

OcdA or OcAd 

5.2 

7.4 

9.7 

L 5,2 

10.5 
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74ACT16543 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS126A- D3476, MARCH 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 0 

5000 


SI. 


O 2xVcc 

' 

TEST 

SI 

O open 

tPLHAPHL 

Open 


tpLZ/tPZL 

2xVcc 

Y GND 

tpHZApZH 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL- 


tpZH->| 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR sc 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^^ Family 

I * Packaged in Plastic 300-Mil Shrink 

I Smali-Outline Package Using 25-Mil 

I Center-to-Center Pin Spacings 

* inputs Are TTL-Voltage Compatible 

* 3-State Inverted Outputs 

* Flow-Through Architecture Optimizes 
PCS Layout 

* Distributed Voc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity at 125°C 
description 

The 74ACT16544 is a 16-bit registered 
transceiver that contains two sets of D-type 
latches for temporary storage of data flowing in 
either direction. It can be used as two 8-blt 
transceivers or one 16 -bit tra nsceiver. Separate 
l atch-en abl e (LEA B or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit Independent control in either 
direction of data flow. 

The A-to-B enable (CEAB) Input must be low in 
order t o enter data fr om A o r to output data to B. 
Having CEAB low and LEAB low makes the A-to-B 
latches tra nspare nt; a subsequent low-to-high 
transition at LEAB puts the A latches in the storage 
mode. Da ta flow f rom B to A i s simila r, but requires 
using the CEBA, LEBA, and OEBA inputs. 


74ACT16544 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - D3649, AUGUST 1990 - REVISED APRIL 1993 


DL PPACKAGE 
(TOP VIEW) 

10EAB 

[ 


]10EBA 

1LEAB 

[ 

2 

55 

]1LEBA 

1CEAB 

[ 

3 

54 

]1CEBA 

GND 

[ 

4 

53 

]gnd 

1A1 

t 

5 

52 

] 1B1 

1A2 

[ 

6 

51 

] 1B2 

Vcc 

[ 

7 

50 

1 Vcc 

1A3 

[ 

8 

49 

] 1B3 

1A4 

[ 

9 

48 

] 1B4 

1A5 

[ 

10 

47 

i 1B5 

GND 

t 

11 

46 

] GND 

1A6 

[ 

12 

45 

] 1B6 

1A7 

[ 

13 

44 

] 1B7 

1 A8 

[ 

14 

43 

] IBS 

2A1 

[ 

15 

42 

]2B1 

2A2 

[ 

16 

41 

]2B2 

2A3 

[ 

17 

40 

]2B3 

GND 

[ 

18 

39 

] GND 

2A4 

[ 

19 

38 

]2B4 

2A5 

[ 

20 

37 

]2B5 

2A6 

t 

21 

36 

]2B6 

Vcc 

[ 

22 

35 

] Vcc 

2A7 

[ 

23 

34 

] 2B7 

2A8 

t 

24 

33 

] 2B8 

GND 

[ 

25 

32 

] GND 

2CEAB 

[ 

26 

31 

]2CEBA 

2LEAB 

[ 

27 

30 

]2LEBA 

20EAB 

[ 

28 

29 

j 20EBA 


The 74ACT16544 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 


The 74ACT16544 is characterized for operation from -40°C to 85°C. 

FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

LEAB 

OEAB 

A 

H 

X 

X 

X 

Z 

L 

X 

H 

X 

z 

L 

H 

L 

X 

Bo^ 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 


f A-to-B data flow is shown: B-to-Aflow control is the 


same except that it uses CEBA, LEBA, and OEBA. 
f Output level before the indicated steady-state 
input conditions were established. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publication date. 
Productt conform to tpecificationt per the termt of Texas Instruments 
standard wan'anty. Production procetting does not necessarily include 
testing of all parameters. 
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74ACT16544 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - P3649. AUGUST 1990 - REVISED APRIL 1993 


logic symbolt 


10EBA 

1CEBA 

1LEBA 

10E® 

1CB^B 

lU^ 

2QEBA 

2CEBA 

2LEBA 

20E^ 

2CE^ 

211^ 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


54 


55 


31 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 




29 




30 




28 


26 


27 


1 EN3 

G1 

1 C5 

2EN4 

Q2 

2C6 

7EN9 

G7 

7C11 

8EN10 

G8 

8C12 




7 3 1 5D 

6D 1 47 








7 9 1 11D 

12D 1 107 









52 


51 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT16544 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - D3649, AUGUST 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)§ 


Supply voltage range, Vqc .. -0-5 to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 to Vcc + 0-5 V 

Input voltage range, Vq (see Note 1) . -0.5 to Vqq + 0.5 V 

Input clamp current, I|k (Vi < 0 or Vj > Vqc) .. ±20 mA 

Output clamp current, I OK (Vq < 0 01 'Vq > Vqc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum power package dissipation at = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150°C 


§ Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


L -1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT16544 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - D3649, AUGUST 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 



TEST CONDITIONS 


IOH = -50mA 


lOH = “24 mA 


IqH = -75 mAt 


lOL = 50 mA 


Iql = 24 mA 


Iql = 75 mAt 


Control inputs V| = Vcc or GND 


A or B ports Vq = Vcc or GND 


V| = VccorGND, lo = 0 


One input at 3.4 V, Other inputs at Vcc or GND 


Control inputs V| = Vcc or GND 


A or B ports Vq = Vcc or GND 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 



timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (NO TAG) 
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74ACT16544 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - D3649. AUGUST 1990- REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see NO TAG) 



FROM 

TO 

Ta 

= 25*0 






(INPU-0 

(OUTPUT) 

MiN 

TYP 

MAX 


ivi#Ayv 


tPLH 

AorB 

Bor A 

2.8 

6.7 

10 

2.8 

11.2 

ns 

tPHL 

4 

7.5 

10 

4 

11.2 

tPLH 

LEBAorLM 

AorB 


9 

13.3 

2.7 

14 


tPHL 

2.8 

8.5 

12.1 

2.8 

13.5 


tpZH 


AorB 

3.2 

7.2 

10.5 

3.2 

11.7 

ns 

tpZL 

CEBA or CEAB 

3.8 

8.2 

12 

3.8 

13.6 

tPHZ 


AorB 

5.8 

8.2 

10.3 

5.8 

11.1 

ns 

tPLZ 

CEBA or CEAB 

5 

mm 

kq 

5 

10.2 

tpZH 


A D 

2.8 

6.9 

10.2 

2.8 

11.4 


tpZL 

OEBA or OEAB 

A or D 

3.6 

7.9 

11.7 

3.6 

13.3 

ns 

tPHZ 

OEBAorOEAB 

A nr R 

5.2 

7.7 

9.8 

5.2 

10.5 

ns 

tPLZ 

A or D 

3.4 

6.8 

8.8 

wm 

9.6 
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74ACT16544 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS161 - D3649, AUGUST 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl * 50 pF 
(see Note A) 


soon 
-VW" 

I soon 


o^xvcc 
o open 
9 gnd 


TEST 

SI 

tPLHApHL 

tpLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



Input 
(see Note B) 


1.SV 




tpHL“1^ 


— tPLH 


3V 

OV 


Output 




S0%Vcc 


1/-VOH 

/so%Vcc 
^-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL-^l 


tpZH->l 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zq = 50 n, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control, 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^'* Family 

I * 3-State Outputs Drive Bus Lines Directly 
I * Flow-Through Architecture Optimizes 
I PCB Layout 

• Distributed Vcc and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

• EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

* Packaged in Plastic 300-mil Shrink 
Small-Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16620 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. The control function 
implementation allows for maximum flexibility in 
timing. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
le vel at th e complementary output-enable (OEAB 
or OEBA) inputs. The output-enable Inputs can be 
used to disable the device so that the buses are 
effectively Isolated. 


74AC16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3600, JULY 1990 - REVISED APRIL 1993 


DLPACKAGE 
(TOP VIEW) 

10EAB[ 

7^ 

48 

]10EBA 

1B1[ 

2 

47 

] 1A1 

1B2[ 

3 

46 

] 1A2 

gnd[ 

4 

45 

]gnd 

1B3[ 

5 

44 

] 1A3 

1B4[ 

6 

43 

] 1A4 

Vcci 

7 

42 

] Vcc 

1B5[ 

8 

41 

] 1A5 

1B6[ 

9 

40 

] 1A6 

gnd[ 

10 

39 

]gnd 

1B7[ 

11 

38 

] 1A7 

1B8[ 

12 

37 

] 1A8 

2B1[ 

13 

36 

]2A1 

2B2[ 

14 

35 

]2A2 

gnd[ 

15 

34 

]gnd 

2B3[ 

16 

33 

]2A3 

2B4[ 

17 

32 

]2A4 

Vcci 

18 

31 

] Vcc 

2B5t 

19 

30 

]2A5 

2B6[ 

20 

29 

]2A6 

gnd[ 

21 

28 

Ignd 

2B7[ 

22 

27 

j2A7 

2B8[ 

23 

26 

]2A8 

20EAB[ 

24 

25 

]20EBA 


The dual-e nable c onfiguration gives the transceiver the capability to store data by simultaneous enabling of 
OEAB and OEBA. Each output reinforces Its input In this transceiver configuration. Thus, when both control 
inputs are enabled and all other data sources to the two sets of bus lines are at high Impedance, the bus lines 
remain at their last states. 


The 74AC16620 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circult-board area. 

The 74AC16620 is characterized for operation from -40®C to 85X. 


FUNCTION TABLE 
(each 8>bit section) 


INPUTS 

OPERATION 

OEBA 

OEAB 

L 

L 

B data to A bus 

L 

H 

B data to A bus, 

A data to B bus 

H 

L 

Isolation 

H 

H 

A data to B bus 


EPIC and Widebus are trademarks of Texas Instruments incorporated. 


PRODUCTION DATA information it currant at of wblication datt. 
Productt conform to tpacificationt par the termt of Texat Inttrumentt 
ttandard warranty. Production procetting doet not necettarily include 
testing of all parameters. 
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74AC16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3600. JULY 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±400 mA 

Maximum power dissipation at Ta = 55®C (in still air) . 0.85 W 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absoiute-maximum'rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 --- 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level Input voltage 

Vcc = 4.5 V 

3.15 

D 



Vcc = 5.5 V 

3.85 

■■ 



Vcc = 3V 

0.9 

■i 

V|L 

Low-level Input voltage 

Vcc = 4-5 V 

1.35 




Vcc = 5.5 V 

1.65 

WM 

Vl 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


lOH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




Vcc = 3V 

12 


•OL 

Low-level output current 

Vcc = 4.5 V 

24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fail rate 


0 

10 

ns/V 

Ta 

Operating free-air temperature 


-40 

85 

“C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74AC16620 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3600. JULY 1990 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA-25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50mA 

i|||£Q|| 

2.9 

2.9 

1 

4.5 V 

4.4 

4.4 

5.5 V 

5.4 

5.4 

Iqh =-4mA 


2.58 

2.48 

lOH =“24 mA 

1 4.5 V 

3.94 

3.8 


4.94 

4.8 

Iqh = 

1 5.5V 1 


3.85 

VOL 

IOL= 50 pA 


0.1 

0.1 

V 


0.1 

0.1 

1 5.5 V 1 

0.1 

0.1 

IOL=12mA 

1091 

0.36 

0.44 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iol = 75 mAt 



1.65 

tm 

Control inputs 

V|=:VccorGND 


±0.1 

±1 

mA 

•oz* 

A or B ports 

Vo = Vcc or GND 

iSBIli 


±5 

mA 

hcc 1 

V| = Vcc or GND, Iq = 0 

5.5 V 1 

8 

80 

mA 

Em 

Control inputs 

V| = Vcc or GND 

IB3I 

4.5 


PF 

Cjo 

A or B ports 

Vq = Vcc or GND 

5V 1 

16 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the Input leakage current. 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 
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74AC16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3600, JULY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

iVIIIN 



tPLH 

Aor B 

B or A 

2.1 

3.9 

6.1 

2.1 

6.8 

ns 

tPHL 

3.1 

4.9 

7.3 

3.1 

8.2 

tpZH 



2.2 

4.3 

6.8 

2.2 

7.6 

ns 

tPZL 

OEBA 


3.3 

5.5 

8.4 

3.3 

9.4 

tPHZ 


A 

4.9 

6.6 

8.6 

4.9 

9.2 

ns 

tPLZ 

OEBA 

M 

4.1 

5.8 

7.8 

4.1 

8.3 

tpZH 

OEAB 

B 

2.2 

4.2 

6.5 

2.2 



tpZL 

3.4 

5.4 

8.1 

3.4 

9.1 

ns 

tPHZ 

OEAB 

D 

4.6 

6.4 

8.5 

4.6 

9 

ns 

tPLZ 

D 

4.1 

5.6 

7.6 

4.1 

8 



3-131 





























































74AC16620 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

P3600. JULY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl»50pF 
(see Note A) 


500Q 

—WAr- 


soon 


SI 


2x Vcc 
O open 
?GND 


TEST 

S1 

tPLHApHL 

tPLZApZL 

tpHZApZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


50% 




Vcc 

ov 


tPLH 




tPHL 


I 


4- 


50% Vcc 

I 


^phl"-H- 


-H 

'% ^50%Vcc 


Z\ -VOH 

50% Vcc 
VOL 

tPLH 

VOH 

50% Vcc 
- VoL 


\ ^50%V < 

"^tpLH 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


r50% 


tpZL-P| 




I K- 

yO^VCCj / ^Vcc 


tPZH-*| f*- 




tPHZ~Pl 

I _ 


Vcc 

ov 

*Vcc 

VOL 


50% Vcc 


i5-rvcc“ 

— «0V 


VOLTAGE WAVEFORMS 


NOTES: A. includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq - 50 Q, tr = 3 ns, tf s 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS184 - D3584. JUNE 1990 - REVISED APRIL 1993 


I * Member Of the Texas Instruments 

I Wldebus^^^ Family 

I * Packaged In Plastic 300-mll Shrink 

I Small-Outllne Package Using 25-mll 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Inverting Logic 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc Configuration 

Minimizes High-Speed Switching Noise 

* £p/^tm (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT16620 is an inverting 16-bit 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation allows for maximum 
flexibility in timing. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon t he logic 
level at the output-enable (OEAB or OEBA) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. 


DLPACKAGE 
(TOP VIEW) 



The dual-e nable c onfiguration gives the transceiver the capability to store data by simultaneous enabling of 
OEAB and OEBA. Each output reinforces its input in this transceiver configuration. Thus, when both control 
inputs are enabled and all other data sources to the two sets of bus lines are at high impedance, the bus lines 
remain at their last states. 


The 74ACT16620 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16620 is characterized for operation from -40''C to 85®C. 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 


OEBA 

OEAB 


L 

L 

B data to A bus 

L 

H 

B data to A bus, 

A data to B bus 

H 

L 

Isolation 

H 

H 

A data to B bus 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Mormation Is eurmit ss of pubRcstlon (Ms. 
Products conform to spscificstions psr ths terms of Tsxss Instrumsnts 
stsndsrd wsrrsnty. Production procsssins doss not nscsssarily inokids 
tssting of sll parimstsrs. 
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74ACT16620 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS184 - 03584, JUNE 1990- REVISED APRIL 1993 

logic symbolt logic diagram (positive iogic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . . -0.5 V to Vqc -i- 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, Iik (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . . ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum package power dissipation at Ta = 55'’C (in still air) . 0.85 W 

Storage temperature range . -65®C to 150X 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS184- D3584, JUNE 1990- REVISED APRIL 1993 


recommended operating conditions (see Note 2) 



MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH =-'50 mA 

KED 

4.4 

4.4 

1 

ESSI 

5.4 

5.4 

Iqh =-24mA 

1 4.5 V 

3.94 

3.8 

ESDI 

4.94 

4.8 

•oh “ 

EEE 


3.85 

VOL 

•OL = 50 pA 

IQQI 

0.1 

0.1 

1 

ESDI 

0.1 

0.1 

•OL= 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

QgQI 


1.65 

phh 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

hoz* 

A or B ports 

Vo = VccorGND 


±0.5 

±5 

mA 

•cc 

Vl = Vcc or GND, Iq = 0 

ESfl 

8 

80 

mA 

Alcc^ 

One input at 3.4 V, Other Inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

Emm 

Control Inputs 

V|=Vcc or GND 

msa 

4 


pF 

C|o 

A or B ports 

Vo “ Vcc or GND 

mol 

15 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the increase in supply current for each input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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74ACT16620 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS184 - D3584, JUNE 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT16620 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS184 - D3584, JUNE 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZ/^PZH 

Open 

2xVcc 

GND 




Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 



/ - 

1.5 V 

tpZL-^ 

1 

h- i 

1 

1 

f- 

1 ^ 

1 


/20%VCC 

1 

1 tPHZ-+l 


tPZH->l 


1_ 


tpZH->l |4- [ 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 


D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq s 50 O, tr = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Wldebus^^ Family 

I * Packaged In Plastic 300-mll Shrink 
I Small-Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74AC16623 is a 16-bit transceiver designed 
for asynchronous communication between data 
buses. The control function implementation allows 
for maximum flexibility in timing. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depe nding u pon the logic 
level at the output-enable (OEBA and OEAB) 
inputs. The output-enable Inputs can be used to 
disable the device so that the buses are effectively 
isolated. 


74AC16623 
16-BlT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


ioeab[ 

1 


]10EBA 

1B1 [ 

2 

47 

] 1A1 

1B2[ 

3 

46 

] 1A2 

GNOt 

4 

45 

Igno 

1B3[ 

5 

44 

] 1A3 

1B4[ 

6 

43 

] 1A4 

Vcci 

7 

42 

i Vcc 

1B5[ 

8 

41 

1 1A5 

1B6[ 

9 

40 

] 1A6 

gnd[ 

10 

39 

) GND 

1B7[ 

11 

38 

] 1A7 

1B8[ 

12 

37 

] 1A8 

2B1 [ 

13 

36 

]2A1 

2B2[ 

14 

35 

]2A2 

gnd[ 

15 

34 

]gnd 

2B3[ 

16 

33 

]2A3 

2B4[ 

17 

32 

]2A4 

Vcct 

18 

31 

] Vcc 

2B5[ 

19 

30 

]2A5 

2B6[ 

20 

29 

]2A6 

gnd[ 

21 

28 

] GND 

2B7[ 

22 

27 

] 2A7 

2B8[ 

23 

26 

i2A8 

20EAB [ 

24 

1 _ 

25 

] 20EBA 


T he dual -enable configuration gives the bus transceiver the capability to store data by simultaneous enabling 
of OEBA and OEAB. Each output reinforces its input In this transceiver configuration. Thus, when both control 
inputs are enabled and all other data sources to the two sets of bus lines are at high Impedance, the bus lines 
will remain at their last states. 


The 74AC16623 Is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circult-board area. 

The 74AC16623 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each 8-bit section) 


1 iNPUTS 

OPERATION 

OEBA 

OEAB 

L 

L 

B data to A bus 

H 

H 

A data to B bus 

H 

L 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation is currant as of publication data. 
Products confonn to spacifications par tha tarms of faxaa Instrumanta 
standard warranty. Production procassing doas not nacassarily includa 
tasting of all paramatars. 
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74AC16623 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 


logic symbolt 


logic diagram (positive logic) 


10EBA 

10EAB 


20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


48 


1 

CNI 

28 N 

cn« 

BKfO 

24 



-1 r- 


43 




41 


40 




38 


37 








35 


33 


32 




30 


29 


- 4 ^ 


27 


26 


-O- 




7 1 1 

1 27 








7 3 1 

1 47 











11 


12 


13 


14 


16 


17 


19 


20 


22 


23 


1B1 

1B2 

1B3 

1B4 

IBS 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 



1B1 



2B1 


To Seven Other Channels 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and iEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (Vj < 0 or V| > Vcc) .. ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±400 mA 

Maximum power package dissipation at Ta = 55®C (In still air) .. 0.85 W 

Storage temperature range . . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16623 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 

recommended operating conditions (see Note 2) 




Vcc Supply voltage 

V|H High-level input voltage 

Vcc = 3V 

Vcc = 4.5 V 


Vcc = 5-5 V 

V||_ Low-level input voltage 

Vcc = 3 V 

Vcc = 4.5 V 

Vcc* 5.5 V 

V| Input voltage 

Vq Output voltage 

•oh High-level output current 

> 

CO 

II 

o 

Vcc* 4.5 V 

Vcc* 5.5 V 

Iql Low-level output current 

Vcc*3V 

Vcc* 4.5 V 

Vcc = 5.5 V 

At/Av input transition rise or fall rate 

Ta Operating free-air temperature 



NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


eiectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
^ For I/O ports, the parameter Iqz includes the input leakage current. 
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74AC16623 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74AC16623 
16-BiT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 


5Q0Q 

-vw- 

I soon 


o2xVcc 
O Open 

9gnd 


t 


TEST 

SI 

tPLH/tPHL 

tpLZ/tpZL 

*PHZ/tp2H 

Open 

2x Vcc 
GND 


LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tpZL-^ 


tpZH“>I 



vcc 

ov 

» Vcc 
VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


Cl includes probe and jig capacitance. 

All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 n, tf = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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74ACT16623 
16-BiT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

$CAS172 - D3680. JANUARY 1991 - REVISED APRIL 1993 

* Member of the Texas Instruments 
Widebus^^ Family 

* Packaged In Shrink Small-Outllne 300-mil 
Package Using 25-mll Center-to-Center 
Pin Spacings 

* Inputs are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vqq and GND Pin Configurations 
Minimize High-Speed Switching Noise 

• EPIC^** (Enhanced-Performance impianted 
CMOS) l-M^m Process 

description 

The 74ACT16623 is a 16-bit transceiver designed 
for asynchronous two-way communication 
between data buses. The control function 
implementation allows for maximum flexibility In 
timing. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, de pendin g upon the logic 
level at the enable inputs (OEBA and OEAB) The 
enable inputs can be used to disable the device so 
that the buses are effectively isolated. 

T he dual -enable configuration gives the bus transceiver the capability to store data by simultaneous enabling 
of OEBA and OEAB. Each output reinforces Its input In this transceiver configuration. When both control inputs 
are enabled and all other data sources to the two sets of bus lines are at high impedance, the bus lines remain 
at their last states. 

The 74ACT16623 is packaged in TPs shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same printed-circult-board area. 

The 74ACT16623 Is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 8-bit section) 


1 INPUTS 


OEBA 

OEAB 

OPcnATION 

L 

L 

B data to A bus 

H 

H 

A data to B bus 

H 

L 

Isolation 

L 

H 

B data to A bus, 

A data to B bus 


DL PACKAGE 
(TOP VIEW) 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Momatlon It eurrtnt tt of publicition data. 
Producta conform to apaclficationa par tha tarma of Taxaa Inatrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarily include 
taating of all paramatara. 
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74AC16623 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172-D3680. JANUARY 1991 -REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 


10EBA 

10EAB 


48 


20EBA 

20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


25 


24 


EN1 

EN2 

EN3 

EN4 


47 


46 


44 


43 


41 


40 


38 


37 


36 


35 


33 


32 


30 


29 


27 


26 


V1 i 

1 27 








7 3 1 

1 47 









11 


12 


13 


14 


16 


17 


19 


22 


23 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 




To Seven Other Channels 


t This symbol is In accordance with ANSi/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^^ 


Supply voltage range, Vqq .... --0.5 V to 7 V 

Input voltage range, Vj (see Note 1) . -0.5 V to Vqq -i- 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqc + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND... ±400 mA 

Storage temperature range ... -65®C to 150®C 


f Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74AC16623 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680, JANUARY 1991 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


I_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage (see Note 3) 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/AV 

input transition rise or fail rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTES: 2. Unused or floating inputs should be connected to Vcc through a pullup resistor of approximately 5 kQ or greater. 
3. All Vcc pins must be connected to the proper supply. 


electricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

TA = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50mA 

ESDI 

4.4 

4.4 

H 

QIQII 

5.4 

5.4 

lOH = -24 mA 

K&DI 

3.94 

3.8 

5.5 V 

4.94 

4.8 

lOH = — 50 mAt 

5.5 V 



Iqi_I = -75 mAt 

5.5 V 


3.85 

VOL 

IqL = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

lOL = 24 mA 

IQIQII 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 50 mAt 

5.5 V 



Iql = 75 mAt 

IQgQI 


1.65 

l| 

Control Inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

loz 

A or B ports 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

«cc 

V| = Vcc or GND, Iq = 0 


8 

80 

pA 

Alec* 

One input at 3.4 V. Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

Ci 

Control inputs 

V|=Vcc or GND 

m 

4.5 


pF 

^io 

A or B ports 

Vq = Vcc or GND 

5 V 

16 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the Input leakage current. 
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74AC16623 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172-D3680, JANUARY 1991 -REVISED APRIL1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 1) 



operating characteristics, V^c = 5 V, = 25°C 
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74AC16623 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS172 - D3680. JANUARY 1991 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tpLZ^pZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r1.5V 


»PZL-*| X— 




I 


I 


! ■ 
\50%VCC| 


*PZH-*| |4- 


I tPHZ-*l 


^50%VcC 


3V 

ov 

«Vcc 

VOL 


??’iycc_ 

I 


.ov 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C^ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zq - 50 O, tr = 3 ns, tf s 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^^ Family 

I * Flow-Through Architecture Optimizes 
I PCB Layout 

1 • Distributed Vcc and GND Pin Configuration 

Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-nm Process 

* 500-mA Typical Latch-Up Immunity 
at125°C 

* Packaged in Plastic 300-mil Shrink 
Small-Outline Packages Using 25-mil 
Center-to-Center Pin Spacings 

description 

The 74AC16640 is an inverting 16-bit transceiver 
designed for asynchronous communication 
between data buses. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1DIR and 2DIR) 
Inputs. The output-enable (10E and 20E) inputs 
can be used to disable the device so that the buses 
are effectively Isolated. 


74AC16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3607, JULY 1990-REVISEDAPRIL 1993 


DL PACKAGE 
(TOP VIEW) 


idir[ 

7^ 

48 

]10E 

1B1 [ 

2 

47 

]1A1 

1B2[ 

3 

46 

]iA2 

gnd[ 

4 

45 

]gnd 

1B3[ 

5 

44 

]1A3 

1B4[ 

6 

43 

]lA4 

Vcci 

7 

42 

3 Vcc 

1B5[ 

8 

41 

]1A5 

1B6[ 

9 

40 

]1A6 

gnd[ 

10 

39 

]gnd 

1B7[ 

11 

38 

]1A7 

IBSt 

12 

37 

]1A8 

2B1[ 

13 

36 

j2A1 

2B2[ 

14 

35 

j2A2 

gnd[ 

15 

34 

]gnd 

2B3[ 

16 

33 

]2A3 

2B4[ 

17 

32 

]2A4 

Vcci 

18 

31 

3 Vcc 

2B5[ 

19 

30 

]2A5 

2B6t 

20 

29 

]2A6 

gnd[ 

21 

28 

]gnd 

2B7[ 

22 

27 

]2A7 

2B8[ 

23 

26 

]2A8 

2DIR[ 

24 

25 

]20E 


The 74AC16640 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 

The 74AC16640 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each section) 


INPUTS 

OPERATION 

^ DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 
Isolation 


EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information It current at of publication date. 
Productt conform to tpecificationt per the termt of Jexat Inttrumentt 
etandard warranty. Production procetting doet not necettarily inciude 
teeting of ail parametert. 


Texas ^5^ 
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74AC16640 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3607, JULY 1990 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) • .... . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc .. ±400 mA 

Maximum power dissipation at = 55®C (in still air) . 0.85 W 

Storage temperature range . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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recommended operating conditions (see Note 2) 


Vcc Supply voltage 


74AC16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3607, JULY 1990 - REVISED APRIL 1993 


MIN NOM MAX UNIT 


V|H High-level input voltage 


Low-level input voltage 


Input voltage 


Output voltage 


High-level output current 


Iql Low-level output current 


At/Av Input transition rise or fail rate 


Ta Operating free-air temperature 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


Vcc = 3V 


Vcc == 4.5 V 


Vcc = 5.5 V 


Vcc = 3V 


Vcc * 4.5 V 


Vcc* 5.5 V 


Vcc*3V 


Vcc* 4.5 V 


Vcc* 5.5 V 


Vcc*3V 


Vcc* 4.5 V 


Vcc* 5.5 V 



eiectrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



TEST CONDITIONS 


A or B ports 



Iql = 12 mA 


Iol = 24 mA 


Iql = 75 mAt 


Control inputs V| = Vcc o*’ GND 


Vq = Vcc O'" gnd 


V| = Vcc or GND. 


Control inputs | V| = Vcc or GND 


Vq = Vcc or GND 


A or B ports 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
♦ For I/O ports, the parameter Iqz includes the input leakage current. 
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74AC16640 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3607. JULY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

ta 

= 25°C 






(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

Mini 

MMyv 


tPLH 

Aor B 

B or A 

2.2 

6.9 

9.1 

2.2 

10 

ns 

tPHL 

3 

8.5 

11 

3 

11.9 

tpZH 


A or B 

3 

8.2 

11 

3 

12.3 

ns 

tPZL 

3.9 

10.9 

14 

3.9 

15.5 

tPHZ 

OE 

Aor B 

5.1 

8.3 

10.6 

5.1 

11.2 

ns 

tpLZ 

mm 

7.8 

10.1 

mm 

10.6 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 





(INPUT) 

(OUTPUT) 

MIN 

TYP MAX 




tPLH 

AorB 

B or A 

1.8 

4.7 

1.8 

7.3 

ns 

tPHL 

2.6 

5.7 

2.6 

8.6 

tpZH 

OE 

AorB 

IQQII 

5.6 

2.4 

8 

ns 

tPZL 

3 

6.6 

3 

9.9 

tPHZ 

OE 

AorB 

5 

7.5 

5 

9.9 

ns 

tPLZ 

4.1 

6.5 

4.1 

9 
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74AC16640 
16-BiT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

D3607, JULY 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLHApHL 

tpLzApZL 

'PHZAPZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH 


50% 






I 

tpHLH4- 






Vcc 

ov 




tpHL 


50% Vcc 

I 


50% Vcc 


-Vqh 

50% Vcc 
VOL 

tpLH 

VOH 

50% Vcc 
-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


r50% 




<PZL-»| 


*PZH-Pl 


[ tpLZ-»l 

-ycc_ 

I »PHZ->| [*- 


^50% Vcc 


80% Vcc 


Vcc 

ov 

»Vcc 

VOL 

VOH 
» OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 n, tf == 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus FamWy 

I * Packaged in Plastic 300-mil Shrink 
I Small-Outline Package Using 25-mll 
I Center-to-Center Pin Spacings 

• Inputs Are TTL-Voltage Compatible 

• Flow-Through Architecture Optimizes 
PCB Layout 

• Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

• EPIC** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

• 500-mA Typical Latch-Up Immunity at 125^*0 
description 

The 74ACT16640 is an inverting 16-bit 
transceiver designed for asynchronous 
communication between data buses. 

This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. It allows data 
transmission from the A bus to the B bus or from 
the B bus to the A bus, depending upon the logic 
level at the direction-control (1DIR and 2DIR) 
inputs. The output-enable (10E and 20E) inputs 
can be used to disable the device so that the buses 
are effectively isolated. 


74ACT16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS173 ~ D3585, JULY 1990 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


1DIR 

1B1 

1B2 

GND 

1B3 

1B4 

Vcc 

IBS 

1B6 

GND 

1B7 

1B8 

2B1 

2B2 

GND 

2B3 

2B4 

Vcc 

2B5 

2B6 

GND 

2B7 

2B8 

2DIR 


1 


2 

47 

3 

46 

4 

45 

5 

44 

6 

43 

7 

42 

8 

41 

9 

40 

10 

39 

11 

38 

12 

37 

13 

36 

14 

35 

15 

34 

16 

33 

17 

32 

18 

31 

19 

30 

20 

29 

21 

28 

22 

27 

23 

26 

24 

25 


The 74ACT16640 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74ACT16640 is characterized for operation from -40®C to 85°C. 


FUNCTION TABLE 
(each section) 


INPUTS 

OPERATION 

OE DIR 

L L 

L H 

H X 

B data to A bus 

A data to B bus 
Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information is currant as of publication data. 
Products conform to spaeifications par tha tanns of Taxas instruments 
standard warranty. Production procassins does not nacassarily include 
tasting of all parameters. 
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74ACT16640 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS173 - D3585, JULY 1990 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 



To Seven Other Channels 

t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 


absoiute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq -i- 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k {V| < 0 or Vi > Vcc) . . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' . ±400 mA 

Maximum package power dissipation at = 55®C (in still air) . . 0.85 W 

Storage temperature range ...— -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16640 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS173 - D3585, JULY 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


1_i 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

input voltage 

0 

Vcc 

V 

vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

»c 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50pA 

4.5 V 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

Iqh =-24 mA 

4.5 V 

3.94 

3.8 

III^QI 

4.94 

4.8 

IqH = -75 mAt 

iSD 


3.85 

VOL 

Iql = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

•OL= 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 



1.65 

l| 

Control inputs 

V| = Vcc or GND 

5.5 V 

±1 

±1 

mA 

loz* 

A or B ports 

Vo = Vcc or GND 


±0.5 

±5 

pA 

•cc 

V|=VccorGND, io = 0 

li^Si 

8 

80 

pA 

Alcc^ 

One Input at 3.4 V, Other inputs at Vcc or GND 

KSSil 

0.9 

1 

mA 


Control inputs 

V|=Vcc or GND 

5 V 

4.5 


PF 

'mm 

A or B ports 

Vq = Vcc or GND 

5V 

16 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ For I/O ports, the parameter Iqz Includes the Input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than & V or Vqo. 
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74ACT16640 

16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS173 - D3585, JULY 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see NO TAG) 



Ta * 25‘’C 


MIN TYP MAX 


2.2 6 8.3 2.2 9.1 


.6 9.3 


6.9 8.9 


3.5 8.2 10.4 I 3.5 11.5 


6.1 9.4 11.4 6.1 12.5 


5.5 8.7 10.3 


MIN MAX 


4.1 10.5 


9.8 



operating characteristics, Vcc = 5 V, Ta = 25*^0 


PARAMETER | 

TEST CONDITIONS 

Cp(j Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50pF, f=1MHz 

Outputs disabled 


TYP UNIT 


52 _ 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

_ 2xVcc - 

O TES1 

500O ^ Open tpiu/tp 

1 ^ ^ 9gnd ‘plz^'p 



TEST 

SI 

tPLH^PHL 

tPLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


50% Vcc 


-tpLH 

/ -VoH 

50% Vcc 
- VoL 


Output 

Control 

(low-level 

enabling) 


VOLTAGE WAVEFORMS 


--«MpzL--^ k- I 

OirtrMi* i ! ^PLZ-^ W- 

Output -L— I I ^ . . . « Vcc 

Waveform 1 V50%Vcc •x 

S1at2xVcc y 

(see Note C) | L 

tpZH ->1 k- 

\j -J--VoH 

SlatGND ^50% Vcc 

(see Note C) » 0 V 

VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Aii input puises are suppiied by generators having the foiiowing characteristics: PRR s 10 MHz, Zq = 50 O, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54AC16646,74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3477, MARCH 1990 - REVISED APRIL 1993 


* Members of the Texas Instruments 
Widebus"** Family 

* Packaged In Shrink Small-Outllne 300-mll 
Packages (SSOP) and 380-mll Fine-Pitch 
Ceramic Flat Packages Using 25-mll 
Center-to-Center Pin Spacings 

* Independent Registers for A and B Buses 

* Multiplexed Real-Time and Stored Data 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc ^nd GND Pin Configurations 
Minimize High-Speed Switching Noise 

* EP/C^ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 'AC16646 Is a 16-bit bus transceiver, which 
consists of D-type flip-flops and control circuitry 
with 3-state outputs arranged for multiplexed 
transmission of data directly from the data bus or 
from the Internal storage registers. The device can 
be used as two 8-bit transceivers or one 16-bit 
transceiver. Data on the A or B bus is clocked into 
the registers on the low-to-high transition of the 
appropriate clock input (CLKAB or CLKBA). 

Figure 1 illustrates the four fundamental bus- 
management functions that can be performed with 
the octal bus transceivers and registers. 

Output enable (OE) and direction (DIR) Inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored In either register or In both. The select 
controls (SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for 
select control will eliminate the typical decoding glitch which occurs in a multiplexer during the tr^sition between 
stored and real-time d ata . The direction control determines which bus receives data when OE is active (low). 
In the Isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the other 
register. 

When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74AC16646 is packaged in the Tl shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54AC16646 is characterized for operation over the full military temperature range of “55®C to 125®C. The 
74AC16646 Is characterized for operation from -40®C to 85®C. 


Widebus and EPIC are trademarks of Texas Instruments Incorporated. 

UNLESS 01HERWISE NOTED this docum«nt contains PRODUCTION 
DATA Information currant aa of publication data. Products conform to 
apacificatlons par tha tanna of Texas Instrumanta standard wan-anty. 

Production procaaaing doss not nacaaaarily include tasting of ali 
paramatar*. 
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54AC16646,74AC16646 

le^BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


D3477, MARCH 1990- REVISED APRIL 1993 



OE DIR CLKAB CLKBA SAB SBA OE DIR CLKAB CLKBA SAB SBA 

LLXXXL LHXXLX 

REAL-TIME TRANSFER BUS B TO BUS A REAL-TIME TRANSFER BUS A TO BUS B 



OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

X 

X 

t 

X 

X 

X 

L 

L 

X 

HorL 

X 

H 

X 

X 

X 

t 

X 

X 

L 

H 

H or L 

X 

H 

X 

H 

X 

t 

t 

X 

X 








STORAGE FROM A, B OR A AND B 



TRANSFER STORED DATA TO A OR B 



Figure 1. Bus-Management Functions 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_ D3477, MARCH 1990 - REVISED APRIL 1993 


FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OE 

DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1THRU AS 

BI THRU BS 

X 

X 

t 

X 

X 

X 

input 

Unspecified 

Store A, B unspecified T 

X 

X 

X 

t 

X 

X 

Unspecified 

Input 

Store B, A unspecified t 

H 

X 

t 

t 


Bi 

Input 

Input 

Store A and B Data 

H 

X 

HorL 

HorL 


■1 

Input 

Input 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

L 

H 

HorL 

X 

H 

X 

input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the OE or DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbolt 



1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

IBS 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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54AC16646,74AC16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3477, MARCH 1990-REVISEDAPRIL 1993_ 


logic diagram (positive iogic) 
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54AC16646, 74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3477. MARCH 1990- REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc .. 0.5 V to 7 V 

Input voltage range, V| (see Note 1).- 0.5 V to Vcc + 0*5 V 

Output voltage range, Vq (see Note 1) .- 0.5 V to Vcc + 0-5 V 

Input clamp current, IjK (V| < 0 or V| > Vcc).±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .±50 mA 

Continuous current through Vcc or GND.±400 mA 

Storage temperature range .~ 65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reiiability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 


recommended operating conditions 



54AC16646 

74AC16646 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc==3V 

2.1 

2.1 

■ 

Vcc* 4.5 V 

3.15 

3.15 

Vcc* 5.5 V 

3.85 

3.85 

V|L Low-level Input voltage 

Vcc*3V 


0.9 

■ 

Vcc* 4.5 V 

>^^35 

1.35 

Vcc* 5.5 V 

1.65 

1.65 

V| Input voltage 


0 Vcc 


Vq Output voltage 

Vcc 

O 

o 

V 

lOH High-level output current 

Vcc*3V 


-4 

mA 

Vcc = 4-5 V 

-24 

-24 

Vcc* 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc*3V 

12 

12 

mA 

Vcc* 4.5 V 

24 

24 

Vcc* 5.5 V 

24 

24 

At/Av Input transition rise or fail rate 

0 10 

0 10 

ns/V 

Ta Operating ffee-air temperature 

-55 125 

-40 85 



NOTE 2: All Vqc ^nd GNO pins must be connected to the proper voltage power supply. 


PRODUCT PREVIEW Mormatloii eoneems products in the fermative or 
design phase of development Charaetstlstic data and other speeiflcatione 
are design goals. Texas Instruments reserves the right to change or 
discontinue these products without notice. 
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54AC16646,74AC16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3477, MARCH 1990 - REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Sqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 2) 



timing requirements over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 



PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other specifications 
are design goals. Texas Instnjments reserves the right to change or 
discontinue these products without notice. 
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54AC16646,74AC16646 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_D3477. MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25“C 

1 54AC16646 | 

1 74AC16646 



(INPUT) 

(OUTPUT) 

MIN 

TYP MAXi 

1 MIN 

MAX 

1 MIN 

MAX 


^max 



L_^_ 

1 

1 

MHz 

tPLH 

AorB 

BorA 


9.3 13.2 

3.4 

15.7 


14.8 

ns 

tPHL 

3.6 

10 13.4 

3.6 

15.1 

3.6 

4.5 

tpZH 

OE 


3.8 

10.5 

3.8 

17.6 

3.8 

16.4 

ns 

tPZL 

Ul D 

4.8 

13.9 

4.8 

22.1 

4.8 

20.9 

tPHZ 


Aor B 

4.4 

7.6 

4.4 

11 

mm 

10.7 

ns 

tPLZ 

4 

7 


1 ^ 

10.1 

tPLH 

CLKBAor CLKAB 

Aor B 

4.7 

12.1 


■a 

18.7 

ns 

tPHL 

4.8 

12.2 


18.8 

4.8 

18 

tpLH 

SAB or SBAt 

A nr R 

4.7 

12 

4.7 

19.9 

4.7 

18.5 

ns 

tPHL 

(with A or B high) 

M or D 

4.5 

11.4 

4.5 

17.2 


16.4 

tPLH 

SBA or SABt 

AorB 

4 

10.5 

4 

17.3 

4 

16.3 


tPHL 

(with A or B low) 

5.2 

13.3 

5.2 

20.3 

5.2 

19.3 

ns 

tpZH 

DIR 

AorB 

3.6 

10.3 

3.6 

17.9 

3.6 

16.8 

ns 

tpZL 

4.7 

13.5 

4.7 

E3I 

4.7 

20.8 

tpHZ 

DIR 

Aor B 

4.6 

7.8 

4.6 

11.6 

4.6 

11.2 

ns 

tPLZ 

3.9 

7 

i 3.9 

11 

3.9 

10.6 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

sZS^C 


1 54AC16646 

1 74AC16646 


“MriMnnt 1 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 


^max 



L_^_ 1 

1 

L^!_ 

MHz 

tPLH 

A or B 

BorA 

2.9 

5.5 

8.5 

2.9 

10.1 

2.9 

9.5 

ns 

tpHL 

2.9 

5.7 

8.9 

2.9 

10.1 

2.9 

9.7 

tpZH 

OE 


3.1 

6.1 

9.4 

3.1 

11.1 

3.1 

10.5 

ns 

tpZL 

f\ or D 

4.1 

7.3 

11 

4.1 

12.9 

4.1 

12.2 

tPHZ 


Aor B 

4 

6.1 

8.4 

4 

9.1 

^ _ 

4 

8.9 


tPLZ 

3.8 

5.7 

8 


3.8 

8.6 


tPLH 

CLKBA or CLKAB 

Aor B 

3.9 




3.9 

12.1 


tPHL 

3.9 

7.1 

10.8 


103 

3.9 

11.9 

ns 

tPLH 

SAB or SBAt 

Aor B 

4 

7.4 

11.1 

" 4 

13.4 

4 

12.5 

ns 

tPHL 

(with A or B high) 

3.6 

EBI 


3.6 

11.8 

3.6 

11.2 

fPLH 

SBA or SABt 

Aor B 

3.3 ' 

6.1 

9.5 

3.3 

11.2 

3.3 

10.6 

ns 

tPHL 

(with A or B low) 

4.3 

8 

11.7 

4.3 

13.9 

■EBI 

13.1 

tpZH 

DIR 

AorB 

3 

5.9 

9.6 

3 

11.6 

3 

10.9 


tpZL 

3.6 

7 

11.1 

3.6 

12.9 

3.6 

12.2 


tPHZ 

DIR 

Aor B 

4 

6.2 

8.8 

4 

9.6 

3 

9.4 

ns 

tPLZ 


5.7 

8.2 

■EBI 

9 

mm 

8.8 


t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


PRODUCT PREVIEW information eoncamt products in the formative or 
design phase of development. Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54AC16646,74AC16646 

16-BIT BUS TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

D3477, MARCH 1990-REVISED APRIL 1993 


operating characteristics, Vqc = 5 V, Ta = 25°C 


PARAMETER 


Outputs enabled 


Outputs disabled 


Power dissipation capacitance per latch 


TEST CONDITIONS 


CL = 50pF. fsIMHz 


TYP 

UNIT 

62 

pF 

14 


From Output_ 

Under Test 

Cl s 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATiON 

o 2’‘''CC TE 

500 Q O Open *PLH 

-^wv- ' * tpLZ 

? GND 



TEST 

SI 

tPLH/tPHL 

tpLZ/^PZL 

tPHZ^PZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


-Vcc 



Data Input 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


■50% Vcc 


-Vcc 

_ OV 

~ tpHL 

-VoH 

r 50% Vcc 

>- VoL 

— tPLH 


-50% Vcc / 50% Vcc 
>-^-VoL 


VOLTAGE WA\^FORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 


tPZL-Pl l4- I 

_U Kv 


i50%VcC( 




tPZH 


I I tpHZ-^ 


-50% Vcc 


•80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq =50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one Input transition per measurement. 

Figure 2. Load Circuit and Voltage V^aveforms 
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■ * Members of the Texas Instruments 

■ Widebus^ Family 

I * Packaged In Shrink Small-Outline 300-mll 
I Packages and 380-mll Fine-Pitch Ceramic 

I Flat Packages Using 25-mll 

Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* independent Registers for A and B Buses 

* Multiplexed Real-Time and Stored Data 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC^ (Enhanced-Performance Implanted 
CMOS) 1-fxm Process 

* 500-mA Typical Latch-Up Immunity 
at 125°C 

description 

The 'ACT16646 is a 16-bit bus transceiver which 
consists of D-type flip-flops and control circuitry 
with 3-state outputs arranged for multiplexed 
transmission of data directly from the data bus or 
from the internal storage registers. The device 
can be used as two 8-blt transceivers or one 16-bit 
transceiver. Data on the A or B bus is clocked Into 
the registers on the low-to-high transition of the 
appropriate clock input (CAB or CBA). Figure 1 
illustrates the four fundamental bus-management 
functions that can be performed with the bus 
transceivers and registers. 


54ACT16646, 74ACT16646 
16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCAS127A- D3478, MARCH 1990 - REVISED APRIL 1993 


54ACT16646... WD PACKAGE 
74ACT16646... DL PACKAGE 
(TOP VIEW) 


1DIR( 

1 

56 ! 

1CAB[ 

2 

55 I 

1SAB[ 

3 

54; 

GNO[ 

4 

53; 

1A1 [ 

5 

52; 

1A2[ 

6 

51] 

Vect 

7 

50; 

1A3[ 

8 

49 ■ 

1A4[ 

9 

48] 

1A5[ 

10 

47] 

GNof 

11 

46] 

1A6[ 

12 

45; 

1A7[ 

13 

44 ] 

1A8[ 

14 

43] 

2A1 [ 

15 

42] 

2A2[ 

16 

41] 

2A3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2A4[ 

19 

38 ] 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Veci 

22 

35 ] 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

GNof 

25 

32 ] 

2SAB[ 

26 

31] 

2CAB[ 

27 

30 ] 

2DIR[ 

28 

29 ] 


Output enable (G) and direction (DIR) inputs are provided to control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port may be stored In either register or in both. The select controls 
(SAB and SBA) can multiplex stored and real-time (transparent mode) data. The circuitry used for select control 
eliminates the typical decoding glitch which occurs in a multiplexer during the Uansition between stored and 
real-time data. The direction control determines which bus receives data when G is low. In the isolation mode 
(S high), A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74ACT16646 is packaged In Tl’s shrink small-outline package (SSOP), which provides twice the 
functionality of standard small-outline packages in the same PCB area. 

The 54ACT16646 is characterized for operation over the full military temperature range of - 55®C to 125®C. 
The 74ACT16646 is characterized for operation from - 40°C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED thit doeumwit contains PRODUCTION 
DATA Infonnation currant as of publication data. Products confonn to 
specifications par tbs terms of Texas Instniments standard wan’anty. 
Production processing does not necessarily include testing of all 
parameters. 
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54ACT16646, 74ACT16646 

16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 


SCAS127A- D3478, MARCH 1990- REVISED APRIL 1993 



G DIR CAB CBA SAB SBA G DIR CAB CBA SAB 

LLX XXL LHXXL 

REAL-TIME TRANSFER BUS B TO BUS A REAL-TIME TRANSFER BUS A TO BUS B 



G DIR CAB CBA SAB SBA G DIR CAB CBA SAB J 

XH fXXX LLXHorLX 

L X X t X X L HHorLX H 

L H T t X X 

STORAGE FROM A AND/OR B TRANSFER STORED DATA TO A AND/OR B 

Figure 1. Bus-Management Functions 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCAS127A-D3478, MARCH 1990-REVISED APRIL 1993 


FUNCTION TABLE 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 

G 

DIR 

CAB 

CBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

t 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

t 

X 

X 

Input 


Store A and B Data 

H 

X 

HorL 

HorL 

X 

X 

Input 


Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-Time B Data to A Bus 

L 

L 

X 

HorL 

X 

H 

Output 

Input 

Stored B Data to A Bus 

mm 



B 

L 

X 

Input 

Output 

Real-Time A Data to B Bus 

H 



IB 

H 

X 

Input 

Output 

Stored A Data to B Bus 


t The data output functions may be enabled or disabled by various signals at the G or DIR inputs. Data input functions are always enabled, i.e., 
data at the bus pins will be stored on every low-to-high transition on the clock inputs. 


logic symbolt 



1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol Is in accordance with ANSI/IEEE Std 91-1984 lEC Publication 617-12. 
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54ACT16646,74ACT16646 

16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS127A- D3478, MARCH 1990 ~ REVISED APRIL 19S3_ 


logic diagram (positive logic) 



B1 


B2 

B3 

B4 

B5 

B6 

B7 

B8 
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54ACT16646,74ACT16646 
16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

_SCAS127A- D3478, MARCH 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1). -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc).± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .± 50 mA 

Continuous current through Vcc o*' GND.± 400 mA 

Storage temperature range .-65®Cto150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings oniy and 
functionai operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliabiiity. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output current ratings are obsen/ed. 


recommended operating conditions 




54ACT16646 

74ACT16646 




MIN MAX 

MIN 

MAX 


Vcc 

Supply voltage (see Note 2) 

4.5 5.5 

4.5 

5.5 

v 

V|H 

High-level input voltage 

_ 

2 

V 

V|L 

Low-level input voltage 


0.8 

v 

V| 

Input voltage 


0 

Vcc 

v 

Vo 

Output voltage 


0 

Vcc 

v 

•oh 

High-level output current 

-24 

-24 

mA 

•OL 

Low-level output current 

24 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 125 

-40 

85 

•c 


NOTE 2: All Vcc and GND pins must be connected to the proper voltage power supply. 


PRODUCT PREVIEW Mbnnatlon eoneems products In the formative or 
design phase of developmsnt Characteristic data and other spsciflcatlons 
are design goals. Texas Instniments reserves the right to change or 
discontinue these products without noties. 
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54ACT16646,74ACT16646 

16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS127A~D3478. MARCH 1990-REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

54ACT16646 

74ACT16646 

UNIT 

MIN TYP max 

MIN MAX 

MIN MAX 

VOH 

IOH = -50pA 

4.5 V 

4.4 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

5.4 

•oh = - 24 mA 


3.94 

3.7 

3.8 

IQ^QII 

4.94 

4.7 

4.8 

Iqh = - 50 mAt 

IQSQI 


3.85 



IqH s -75 mAt 

ESESI 


_ ^ _ 

3.85 

VoL 

lOL = 50 pA 

IQQI 

0.1 

HUIJJ 

0.1 

V 

I^QI 

0.1 


0.1 

•OL = 24 mA 

KSSI 

0.36 


0.44 


0.36 

0.5 

0.44 

Iql = 50 mAt 

5.5 V 


1.65 


•OL = 75 mAt 

5.5 V 



1.65 

l| 

Control Inputs 

V| = Vcc or GND 


±0.1 

± 1 

±1 

|iA 

«oz 

A or B ports^ 

Vq = Vcc or GND 

5.5 V 

±0.5 

± 10 

±5 

pA 

Icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

160 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other inputs at GND or Vcc 

5.5 V 

0.9 

1 

1 

mA 

Em 

Control inputs 

V| = Vcc or GND 


4 



PF 

Cio 1 

A or B ports 

Vq = Vcc or GND 

"V 1 

12 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



PRODUCT PREVIEW information concern* product* in the formative or 
design phaee of development Characteristic data and other specification* 
are design goals. Texas Instmment* reserve* the right to change or 
discontinue these product* without notice. 
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54ACT16646, 74ACT16646 
16-BIT BUS TRANCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

SCAS127A- D3478, MARCH 1990 - REVISED APRIL 1993 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) (see Figure 2) 



t These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 


operating characteristics, Vcc = 5 V, Ta = 25°C 
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54ACT16646,74ACT16646 

16-BIT BUS TRANCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

SCAS127A-D3478. MARCH 1990-REVISEDAPRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tpHL 

tpLZ/tpZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5 V 


tPLH 

I 


■W 


3V 


OV 




*PHL 


j/50%Vcc 


1-VOH 

50%Vcc 
VOL 


tpHL-N- 


■ tPLH 


1 

"N ^50% Vcc jf 50% V 


l>- VoH 

50% Vcc 
-VoL 


VOLTAGE WAVEFORMS 



VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


1.5 V 




tpZL -Pj k— I 

I tpL2->l 'f*- 


I tPHZ-M r*- 

1*- I 

> ^so%vcc 


3V 

OV 

« Vcc 
VOL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. Ci. includes probe and jig capacitance. 

B. Aii input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control, 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS188-04003, MAY 1991 - REVISED APRIL 1993 


* Member of the Texas Instruments 
Widebus^** Family 

* Packaged In Plastic 300-mil Shrink 
Small-Outllne Packages Using 25-mil 
Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Independent Registers for A and B Buses 

* Inverting Data Path 

* Multiplexed Real-Time and Stored Data 

* Fiow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vqc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT16648 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-blt transceivers or one 16-bit transceiver. Data 
on the A or B bus will be clocked Into the registers 
on the low-to-high transition of the appropriate 
clock pin (CLKAB or CLKBA). Figure 1 Illustrates 
the four fundamental bus-management functions 
that can be performed with the 74ACT16648. 

Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) Inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control will eliminate the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data . The direction control (DIR) determines which bus will receive data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in 
the other register. 

When an output function is disabled, the Input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 

The 74ACT16648 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16648 is characterized for operation from ~40'’C to 85®C. 



EPIC and WIdebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it current at of publieation data. 
Producta conform to tpecificationt par the ternia of Texat Inatrumenta 
ttandard wan’anty. Production proceeting doet not necettarHy include 
testing of all parametera. 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - D4003. MAY 1991 - REVISED APRIL 1993 


I I I I 
I 111 I 



I I I I I 
I III I 
I I M I 
I_III_I 


r -1 r --1 


I III I 


I III I 
I III I 
I I I I 

L-1 I-J 


2 55 3 54 

^ CLKAB CLKBA SAB SBA 

X X X L 

REAL-TIME TRANSFER 
BUS B TO BUS A 


56 1 2 55 3 54 

m DIR CLKAB CLKBA SAB SBA 

L H X X L X 

REAL-TIME TRANSFER 
BUS A TO BUS B 




2 55 3 54 

\ CLKAB CLKBA SAB SBA 
t X X X 

X t X X 

t T X X 

STORAGE FROM 
A, B, OR A AND B 


56 1 2 55 3 

OE DIR CLKAB CLKBA SAB 


TRANSFER STORED DATA 


TO A AND/ORB 


Figure 1. Bus-Management Functions 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - D4003. MAY 1991 - REVISED APRIL 1993 


3 EN1 [BA] 
3 EN2 [AB] 


10 EN8 [BA] 
10 EN9 [AB] 
> C11 


^ 1 5 4D 


^6D 7 ^1 


12 11D 


1l3D 14 i1 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - D4003. MAY 1991 ~ REVISED APRIL 1993 

logic diagram (positive iogic) 



To Seven Other Channels 



To Seven Other Channels 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

_SCAS188 - D4003. MAY 1991 - REVISED APRIL 1993 


FUNCTION TABLE 
(each 8-bit section) 


INPUTS 

DATA I/O 

OPERATION OR FUNCTION 


DIR 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

X 

X 

T 

X 

X 

X 

Input 

Unspecifiedt 

Store A, B unspecifiedt 

X 

X 

X 

t 

X 

X 

Unspecifiedt 

Input 

Store B, A unspecifiedt 

H 

X 

t 

t 

X 

X 

Input 

Input 

Store A and B data 

H 

X 

L 

L 

X 

X 

Input disabled 

Input disabled 

Isolation, hold storage 

L 

L 

X 

X 

X 

L 

Output 

Input 

Real-time B data to A bus 

L 

L 

X 

L 

X 

H 

Output 

Input 

Stored B data to A bus 

L 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

L 

H 

L 

X 

H 

X 

input 

Output 

Stored A data to B bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OE and DIR inputs. Data input functions are always 
enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) ... ±50 mA 

Continuous current through Vqq or GND. ±400 mA 

Maximum package power dissipation at = 55®C (in still air) .. 1 W 

Storage temperature range . -65®C to 150°C 


♦ Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

'OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - 04003, MAY 1991 - REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 2S'>C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50m^ 

IQIQII 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

IqH = -24mA 

4.5 V 

3.94 

3.8 

[QIQII 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

E39 

0.36 

0.44 

lOL = 75 mAt 

IQQ3I 


1.65 

l| 

Control Inputs 

V|=Vcc or GND 

ESDI 

±0.1 

±1 

mA 

loz* 

A or B ports 

Vq = Vcc or GND 

5.5 V 

±0.5 

±5 

mA 

Ice 

V|=VccorGND, lo = 0 

IQgQI 

8 

80 

pA 

AlcC^ 

One input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 

mm 

Control inputs 

V|=Vcc or GND 

mm 

4 


PF 

l£!2_ 

A or B ports 

Vq = Vqc or GND 

5V 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test shouid not exceed 10 ms. 

♦ For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vcc = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 2) 



Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


3-182 



























































































74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - P4003, MAY 1991 - REVISED APRIL 1993 

switching characteristics over recommended operating free-air temperature range, 

Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 


PARAMETER 

FROM 

TO 

Ta 

==25°C 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



175_ 

Iz? _1 

MHz 

tPLH 

Aor B 

Bor A 

2.4 

7.2 

9.8 

2.4 

11 

ns 

tPHL 

3.8 

O 

QQ 

3.8 

11.2 

tpZH 



2.9 

7.9 

10.7 

2.9 

12 


tpZL 

OE 

A or B 

3.6 

9.1 

12.1 

3.6 

13.7 

ns 

tPHZ 

5.2 

8.1 

9.7 

5.2 

10.4 

tPLZ 



4.7 

7.3 

9.1 

4.7 

9.9 


tpLH 

CLKBAor CLKAB 

Aor B 

4.4 

8.5 

11.3 

4.4 

12.7 

ns 

tPHL 

4.6 

8.8 

11.4 

mm 

12.7 

tPLH 

SBAorSABt 

Aor B 

3.8 

7.5 

10 

3.8 

11.3 

ns 

tPHL 

(with A or B high) 

5.1 

11.4 

12.7 

5.1 

16.6 

tpLH 

SBAorSABt 

Aor B 

4.5 

10.6 

13.9 

4.5 

15.8 


tPHL 

(with A or B low) 

4.3 

8.3 

10.8 

mm 

11.9 


tPZH 



2.8 

7.8 

10.7 

2.8 

11.9 


tpZL 

DIR 

Aor B 


9.3 

12.2 



ns 

tPHZ 


8.6 

10.9 

4.6 

11.5 

tPLZ 



4 

7.4 

9.7 

4 

10.4 



t These parameters are measured with the internal output state of the storage registers opposite to that of the bus input. 
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74ACT16648 

16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 

SCAS188 - D4003. MAY 1991 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500Q 

500Q 


Q 2xVcc 
O Open 
9 gnd 


TEST 

SI 

tpLH/tPHL 

tpLZ/tpZL 

tPHZ/tpZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH “1^- 

I 


1.5 V 


J 


■w 


tPHLH4- 




3V 

OV 


W—»f- 


/ 50%Vcc 

I 


50%Vcc 


tPHL 

-VOH 

50%Vcc 
VOL 

tpLH 

VOH 
50%Vcc 
~ VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at 2 X Vcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


_ / 

/ - 

1.5 V 

'pzL-ei 

1 

k- i 

1 ’'’’^■*1 


1 ^ 
1 

S^50%VCC| 

1/" 

/ 20% Vcc 

1 

tPZH-Pj 

1 tPHZ-X 
1^ 

1_ 

.....> 

^50% Vcc 

T^^Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, tr s= 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 ^ DALLAS. TEXAS 75265 


3-184 









Members of the Texas Instruments 
Widebus^'* Family 
Packaged In Plastic 300-mil Shrink 
Small-Outline Packages and 380-mil 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-to-Center Spacings 
Inputs Are TTL-Voltage Compatible 
inverting Data Paths 

Independent Registers and Enables for A 
and B Buses 

Multiplexed Real-Time and Stored Data 
Flow-Through Architecture Optimizes 
PCB Layout 

Distributed Vcc and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

£P/^TM (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

500-mA Typical Latch-Up Immunity at 125'‘C 


description 


The 'ACT16651 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the Internal 
storage registers. The device can be used as two 
8-blt transceivers or one 16-blt transceiver. 


54ACT16651,74ACT16651 
16-BIT TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 

FEBRUARY 1993 - REVISED APRIL 1993 


54ACT16651 . . . WD PACKAGE 
74ACT16651 . . . DL PACKAGE 
(TOP VIEW) 


10EAB 

1CLKAB 

1SAB 

GND 

1A1 

1A2 

Vcc 

1A3 

1A4 

1A5 

GND 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

GND 

2A4 

2A5 

2A6 

Vcc 

2A7 

2A8 

GND 

2SAB 

2CLKAB 

20EAB 


1CLKBA 

1SBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

IBS 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

20EBA 


Compl ementary output-enable (OEAB and 2CLKAB [27 30 ] 2CLKBA 

OEBA) inputs are provided to control the 20EAB [28 29 ] 20 EBA 

transceiver functions. Select-control (SAB and 
SBA) inputs are provided to select whether 

real-time or stored data is transferred. A low input level selects real-time data, and a high input level selects 
stored data. The circuitry used for select control eliminates the typical decoding glitch that occurs In a multiplexer 
during the transition between stored and real-time data. Figure 1 Illustrates the four fundamental 
bus-management functions that can be performed with the 'ACT16651. 

Data on the A or B bus, or both, can be stored in the Internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74ACT16651 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 

The 54ACT16651 is characterized for operation over the full military temperature range of ~55®C to 125®C. The 
74ACT16651 Is characterized fro operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document eontalnt PRODUCTION 
DATA information currant at of publication data. Products conform to 
tpacificationt ptr the terms of Texas Instruments standard warranty. 
Production processing does not necessarily Include testing of aN 
parameters. 
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54ACT16651, 74ACT16651 

16-BIT TRANSCEIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

FEBRUARY 1993 - REVISED APRIL 1993 


H 

H 

H 

H 

H 

L 


FUNCTION TABLE 


INPUTS 


OEAB OEBA CLKAB CLKBA SAB SBA 


L 

H 

L 

L 

X ) 

L 

H 

t 

t 

X ) 

X 

H 

t 

L 

X ) 

H 

H 

t 

t 

X* ) 

L 

X 

L 

t 

X ) 

L 

L 

t 

t 

X X 


I DATA l/ot I 


A1 THRU A8 

B1 THRU B8 

UPtRATIUN On FUNCTION 

Input 

input 

Isolation 

input 

Input 

Store A and B data 

Input 

Unspecified* 

Store A, hold B 

Input 

Output 

Store A in both registers 

Unspecified* 

Input 

Hold A, store B 

Output 

Input 

Store B in both registers 

Output 

input 

Real-time B data to A bus 

Output 

Input 

Stored B data to A bus 

Input 

Output 

Real-time A data to B bus 

Input 

Output 

Stored A data to B bus 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

♦ Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 


OEBA inputs. Data input functions are 
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54ACT16651,74ACT16651 

16-BIT TRANSCBIVERS AND REGISTERS 

WITH 3-STATE OUTPUTS 

FEBRUARY 1993 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc .... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) ... -0.5 V to Vqq + 0.5 V 

Input clamp current, f|K (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' . ±400 mA 

Maximum package power dissipation at T/y = 55®C (in still air) .. 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 




54ACT16651 

74ACT16651 

UNIT 



MIN NOM MAX 

MIN 

NOM 

MAX 

Vcc 

Supply voltage 

in 

5 5.5 

4.5 

5 

5.5 

V 

V|H 

High-level Input voltage 

2 

_ 

2 

V 

V|L 

Low-level input voltage 


0.8 

V 

V| 

Input voltage 

0 ^ 

Vcc 

0 


Vcc 

V 

Vo 

Output voltage 

0 _c7 

Vcc 

0 


Vcc 

m 

lOH 

High-level output current 


-24 

-24 

mA 

lOL 

Low-level output current 


24 

24 

mA 

At/Av 

Input transition rise or fail rate 

f 

10 

0 


10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 


85 

"C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



Control inputs I V| = Vqq or GND 


CjQ IA or Sports |Vo=:VccofGND _ | 5V | _12_|_|_ | pF 

t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


♦ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 2) 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 



operating characteristics, Vcc = 5 V, Ta = 25°C 
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PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500Q 

5000 


O “’“''cc 

O Open 
?GND 


TEST 

SI 

tPLHAPHL 

tpLz/tpzL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 




3V 

OV 


tPLH 


tPHL 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL-^l 

I 


I 

tpZH-^1 



3V 

OV 

-vcc 

VOL 

VOH 

-OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. Ali input puises are suppiied by generators having the following characteristics: PRR a: 10 MHz, Zq = 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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* Members of the Texas Instruments 
Widebus^'^ Family 

* Packaged in Plastic 300-mll Shrink 
Small-Outline Packages and 380-mll 
Fine-Pitch Ceramic Flat Packages Using 
25-mll Center-to-Center Pin Spacings 

* Independent Registers and Enables for 
A and B Buses 

* Multiplexed Real-Time and Stored Data 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed V^c and GND Pin 
Configurations Minimize High-Speed 
Switching Noise 

* EP/C^** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA lyplcal Latch-Up Immunity 
at 125X 

description 

The 'AC16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data 
directly from the data bus or from the Internal 
storage registers. The device can be used as two 
8 -blt transceivers or one 16-blt transceiver. 

Compl ementary output-enable (OEAB and 
OEBA) inputs are provided to control the 
transceiver functions. Select-control (SAB and 
SBA) Inputs are provided to select whether 
real-time or stored data is transferred. A low Input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in 
and real-time data. Figure 1 illustrates the four fundamental 
with the'AC16652. 
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54AC16652... WD PACKAGE 
74AC16652 ... DL PACKAGE 
(TOP VIEW) 


7 ^ 


2 

55 

3 

54 

4 

53 

5 

52 

6 

51 

7 

50 

8 

49 

9 

48 

10 

47 

11 

46 

12 

45 

13 

44 

14 

43 

15 

42 

16 

41 

17 

40 

18 

39 

19 

38 

20 

37 

21 

36 

22 

35 

23 

34 

24 

33 

25 

32 

26 

31 

27 

30 

28 

29 


a multiplexer during the transition between stored 
bus-management functions that can be performed 


Data on the A or B bus, or both, can be stored In the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) Inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode. It is also pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74AC16652 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 54AC16652 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74AC16652 Is characterized for operation from -40°C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this document contain* PRODUCTION 
DATA information current a* of publication date. Product* conform to 
epecificationt per the term* of Texa* Inetrument* standard warranty^ 
Production proceeeing doe* not neceMarily include testing of al 
parameters. 
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FUNCTION TABLE 



t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

^ Select control = L; clocks can occur simultaneously. 

Select control =: H; clocks must be staggered in order to load both registers. 
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OEAB CLKAB CLKBA SAB SBA OEAB UEBA CLKAB CLKBA SAB SBA 

LLXXXL HHXXLX 


REAL-TIME TRANSFER REAL-TIME TRANSFER 

BUS B TO BUS A BUS A TO BUS B 



OEAB ^EBA CLKAB CLKBA SAB SBA OEAB OEBA CLKAB CLKBA SAB SBA 

XHfXXX HLLLHH 

L X X t X X 

L H t t X X 

STORAGE FROM TRANSFER STORED DATA 

A, B, OR A AND B TO AAND/OR B 

Figure 1. Bus-Management Functions 
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logic symbolt 


1MBA 

10EAB 

1CLXBA 

1SBA 

1CLKAB 

1SAB 

20EBA 

20EAB 

2CLKBA 

2SBA 

2CLKAB 

2SAB 

1A1 


1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 


2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


56 


55 


54 


29 


28 


30 


31 


27 


26 


EN1 [BA] 
EN2 [AB] 
-> C3 
G4 

> C5 
G6 

EN7 [BA] 
EN8 [AB] 
[> C9 
G10 
[> C11 
G12 




10 


12 




13 


14 






15 


16 


17 




19 


20 




21 


23 




24 




i1 


V 1 


5D 6 


1 6 


3D 


4 1 


i1 


2V 


i1 


77 


11D 12 


1 12 


10 9D 


10 1 


a:1 


8V 


52 


51 


o 


49 


48 


47 


45 


44 


43 


42 


41 


40 


38 


37 


36 


34 


33 


1B1 


1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 


2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and I EC Publication 617-12. 
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logic diagrams (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) .. -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ... ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) .. ±50 mA 

Continuous current through Vcc or GND... ±400 mA 

Maximum package power dissipation at = 55^*0 (in still air) . 1 W 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 



54AC16652 

74AC16652 

UNIT 

MIN NOM MAX 

MIN NOM MAX 

Vcc Supply voltage (see Note 2) 

3 5 5.5 

3 5 5.5 

V 

V|H High-level input voltage 

Vcc = 3V 

2.1 

2.1 

■ 

Vcc = 4.5 V 

3.15 

3.15 

Vcc = 5.5 V 

3.85 

3.85 

V||_ Low-level input voltage 

Vcc = 3V 

0.9 

0.9 

■ 

Vcc = 4.5 V 


1.35 

Vcc = 5.5 V 

4^’' 1.65 

1.65 

V| Input voltage 


0 Vcc 

V 

Vq Output voltage 

0 ^ Vcc 

0 Vcc 

V 

Iqh High-level output current 

Vcc = 3V 

^ "4 

-4 

mA 

Vcc = 4.5 V 

'f -24 

-24 

Vcc = 5.5 V 

-24 

-24 

Iql Low-level output current 

Vcc = 3V 

12 

12 

mA 

Vcc = 4.5 V 

24 

24 

Vcc = 5.5 V 

24 

24 

At/Av Input transition rise or fall rate 

0 10 

0 10 

ns/V 

Ta Operating free-air temperature 

-55 125 

-40 85 

“C 


NOTE 2: Ail Vqc pins must be connected to the proper voltage power supply. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

54AC16652 

74AC16652 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH=-50pA 

3V 

2.9 

2.9 

2.9 

V 

4.5 V 

4.4 

4.4 

4.4 

5.5 V 

5.4 

5.4 

5.4 

lOH = -■* fTlA 

IQQII 

2.58 

2.4 

2.48 

•oh = -“24 mA 

4.5 V 

3.94 

3.7 

3.8 

5.5 V 

4.94 

4.7 

4.8 

lOH =“50 mA* 



3.85 . 


|q|..| = -75 mA* 

I^QH 


/*«Nr 

__ ^ 

3.85 

VOL 

IqL = 50 mA 


0.1 


0.1 

V 


0.1 

1_ 

0.1 

5.5 V 

0.1 

■SKQ 

0.1 

•OL= mA 

3 V 

0.36 

IS _OiSj 

0.44 

Iql = 24 mA 


0.36 

EHEQ 

0.44 

5.5 V 1 

0.36 

0.5 

0.44 

IqL = 50 mA* 



1.65 


Iql = 75 mAt 




1.65 

l| 

Control Inputs 

V| = Vcc or GND 

5.5 V 1 

±0.1 

±1 

±1 

mA 

«OZ 

A or B ports* 

Vo = Vcc or GND 

logon 

±0.5 

±10 

±5 

mA 

hcc_1 

V| = Vcc or GND, '0 = 0 

5.5 V 

8 

160 

80 

mA 

Cl 

Control inputs 

V| = Vcc or GND 

5V 

4 



PF 

CIq 

A or B ports 

Vo = Vcc or GND 

5V 

12 



pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 


timing requirements over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 2) 


UNIT 


MHz 


ns 


ns 



timing requirements over recommended operating free-air temperature range, 
Vcc s 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 
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switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (uniess otherwise noted) (see Figure 2) 



FROM 

TO 

Ta 

= 25“C 


1 54AC16652 

1 74AC16652 



(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

1 MIN 

MAX 

1 MIN 

MAX 


^max 



I 

1 

1 

MHz 

tPLH 

Aor B 

B or A 

3.6 

10.4 

13.7 

3.6 

17.1 

3.6 

15.6 

ns 

tPHL 

4.1 

10.9 

14.3 

4.1 

16.3 

4.1 

15.4 

tPLH 

CLKBA or CLKAB 


5.1 

13.6 

17.3 

5.1 

21.2 

5.1 

19.5 

ns 

tPHL 


5.4 

13.5 

17.2 

5.4 

19.9 

5.4 

18.8 

tPLH 

SBAorSAB 

AorB 

5.8 

15.0 

18.7 

■JiKM 

5.8 

21.4 

ns 

tPHL 

(with A or B high) 

5.4 

13.1 

16.7 

1 5.4 1^-| 

5.4 

18.1 

tPLH 

SBAorSAB 

AorB 

mam 

11.8 

15.2 

■a 


4.2 

17.4 

ns 

tPHL 

(with A or B low) 

5.9 

14.4 

18.3 


5.9 

20.3 

tPZH 


A 

4.2 

11.8 

15.1 

mm 


4.2 

17.2 


tPZL 

OEBA 


6 

16.2 

20.6 

__ 

25.3 

6 

23.5 

ns 

tPHZ 

oeM 


4.6 

8.1 

10 

eo 

10.9 

4.6 

10.6 

ns 

tPLZ 


4.4 

7.6 

9.6 

4.4 

10.6 

4.4 

10.3 

tPZH 

OEAB 

B 

4.1 

11.5 

14.6 

4.1 

18.1 

4.1 

16.6 

ns 

tPZL 

6 

16.0 

20 

6 

24.6 

6 

22.7 

tPHZ 

OEAB 

B 

4.3 

7.2 

9 

4.3 

9.7 

4.3 

9.5 

ns 

tPLZ 

3.9 

6.7 

8.6 

3.9 

9.2 

3.9 

9.1 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 
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54AC16652, 74AC16652 
16-BIT BUS TRANSCEIVERS AND REGISTERS 
WITH 3-STATE OUTPUTS 


operating characteristics, Vcc = 5 V, = 25°C 


PARAMETER 


Cpd Power dissipation capacitance per transceiver 


Outputs enabled 


Outputs disabled 


D3463, MARCH 1990- REVISED APRIL 1993 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 


TYP 

UNIT 

57 

pF 

13 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

O^^^CC TEST 

500 Q O Open <PLH/tPF 

^ tpLZ/tpZ 

Y GND 



TEST 

S1 

tPLH/tPHL 

tPLZ/tPZL 

tpHZ/tPZH 

Open 

2x Vcc 

GND 


LOAD CIRCUIT 


Timing Input 
(see Note B) 


Input 50% 



Data Input ^ 50% 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


tPLH -{^-►! H-►[“ ^PHL 

I \y - \ -H-VoH 

I / 50% Vcc \ 50% Vcc 


-V I I /- VoH 

>r 50% Vcc / 50% Vcc 
^ ^-VoL 

VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

SI at 2 X Vcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL ->j k— 


tpLZ->* 


20% Vcc 


tpZH ->1 |4- 


I I tPHZ->l ^ 


-50% Vcc 


• 80% Vcc 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voitage Waveforms 
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* Member of the Texas Instruments 
Wldebus^" Family 

* Packaged in Plastic 300-mll Shrink 
Small-Outline Package Using 25-mll 
Center-to-Center Pin Spacings 

* inputs Are TTL-Voitage Compatibie 

* independent Registers and Enabies for A 
and B Buses 

* Muitipiexed Real-Time and Stored Data 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^** (Enhanced-Performance impianted 
CMOS) l-M^m Process 

* 500-mA Typicai Latch-Up immunity 
at 125X 

description 

The 74ACT16652 is a 16-bit bus transceiver that 
consists of D-type flip-flops and control circuitry 
arranged for muitipiexed transmission of data 
directly from the data bus or from the internal 
storage registers. The device can be used as two 
8-bit transceivers or one 16-bit transceiver. 

Compl ementary output-enable (OEAB and 
OEBA) inputs are provided to control the 
transceiver functions. Select-control (SAB and 
SBA) inputs are provided to select whether 
real-time or stored data is transferred. A low input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in 
and real-time data. Figure 11llustrates the four fundamental 
with the 74ACT16652. 
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DL PACKAGE 
(TOP VIEW) 


(7^ 

■^56] 

[ 2 

55 ] 

[ 3 

54] 
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53 ] 

[ 5 

52 ] 

[ 6 

51] 

[ 7 

50 ] 

[ 8 

49] 

[ 9 
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[ 10 

47 ] 

[ 11 

46 ] 

[ 12 

45 ] 

[ 13 

44 ] 

[ 14 

43] 

[ 15 

42] 

[ 16 

41] 

[ 17 

40 ] 

[ 18 

39 ] 

[ 19 

38 ] 

[ 20 

37] 

[ 21 

36 ] 

[ 22 

35 ] 

[ 23 

34] 

[ 24 

33 ] 

[ 25 

32 ] 

[ 26 

31 ] 

[ 27 

30 ] 

[ 28 

29 ] 


a multiplexer during the transition between stored 
bus-management functions that can be performed 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are In the real-time transfer mode, it Is also pos sible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are at high impedance, each 
set of bus lines remains at its last state. 

The 74ACT16652 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16652 is characterized for operation from ~40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Momittion to eurrtnl M of pubHeation data; 
Products conform to specifications par tbs terms of Texas instruments 
standard warranty. Production processing doss not nscsssarily include 
testing of all parameters. 
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FUNCTION TABLE 


1 INPUTS 

DATA l/Ot 

OPERATION OR FUNCTION 

OEAB 

OEBA 

CLKAB 

CLKBA 

SAB 

SBA 

A1 THRU A8 

B1 THRU B8 

L 

H 

L 

L 

X 

X 

input 

Input 

Isolation 

L 

H 

t 

t 

X 

X 

Input 

Input 

Store A and B data 

X 

H 

t 

L 

X 

X 

Input 

Unspecified^ 

Store A, hold B 

H 

H 

t 

t 

X* 

X 

input 

Output 

Store A in both registers 

L 

X 

L 

t 

X 

X 

Unspecified^ 

Input 

Hold A, store B 

L 

L 

t 

t 

X 

X* 

Output 

input 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 

input 

Real-time B data to A bus 

L 

L 

X 

L 

X 

H 

Output 

input 

Stored B data to A bus 

H 

H 

X 

X 

L 

X 

Input 

Output 

Real-time A data to B bus 

H 

H 

L 

X 

H 

X 

Input 

Output 

Stored A data to B bus 

H 

L 

L 

L 

H 

H 

Output 

Output 

Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 

^ Select control = L; clocks can occur simultaneously. 

Select control = H; clocks must be staggered in order to load both registers. 
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logic diagrams (positive logic) 
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absolute maximum ratings over operating free-aIr temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . . -0.5 V to 7 V 

Input voltage range. V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. . ±400 mA 

Maximum package power dissipation at = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 _^_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

■ai 


NOTE 2; Unused or floating pins (input or I/O) must be held high or low. 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25-C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50mA 

|||[|QQ|| 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

Iqh = -24 mA 


3.94 

3.8 

ESI9 

4.94 

4.8 

Iqh = mAt 

I^Qfl 


3.85 

VOL 

lOL = 50 pA 

IQIQI 

0.1 

0.1 

1 


0.1 

0.1 

Iql = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 



1.65 

l| 

Control inputs 

V| = Vcc or GND 

IQIQH 

±0.1 

■■HI 

pA 

loz* 

A or B ports 

Vo = Vcc or GND 

moi 

±0.5 

±5 

pA 

«cc 

V| = Vcc or GND, Iq = 0 


8 

80 

pA 

Alcc^ 

One Input at 3.4 V, Other inputs at Vcc or GND 


0.9 

1 

mA 

Ci 

Control inputs 

V| = Vcc or GND 


4 


PF 

Cio 

A or B ports 

Vq = Vcc or GND 


12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vqc- 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 2) 
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16-BIT TRANSCEIVER AND REGISTER 
WITH 3-STATE OUTPUTS 
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PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Test 

CL = 50pF 
(see Note A) 


5000 

-•-VW- 

e 5000 


o^-Vcc 
O Open 

9gnd 


TEST 

S1 

tPLH/tPHL 

tpLZ^pZL 

tpHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 



Timing Input 
(see Note B) 


Data Input 







VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL-#| 


tpZH->| 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 2. Load Circuit and Voltage Waveforms 
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■ 74ACT16657 

I 16-BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

I AND 3-STATE OUTPUTS 

B _ SCAS164 - D3722, JANUARY 1991 - REVISED APRIL 1993 

I * Member of the Texas Instruments 

I Widebus^** Family 

I * Packaged In Plastic 300-mil Shrink 

I Small-Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT16657 contains two noninverting octal 
transceiver sections with separate parity 
generator/checker circuits and control signals. F^r 
either section, the transmit/receive (1T/R or 2T/R) 
input determines the direction of data flow. When 
1T/R (or 2T/R) is high, data flows from the 1A (or 
2A) port to the 1^(or 2B) port (transmit mode); 
when 1 T/R (or 2T/R) is low, data flows from the 1B 
(or 2B) port to the 1A (or 2A) port (receive mode). 

When the output-enable (10E or 20E) input is 
high, both the 1A (or 2A) and 1B (or 2B) ports are 
in the high-impedance state. 

Odd or even parity Is selected by a logi c high o r low 
level, respectively, on the 10DD/EVEN (or 
20DD/EVEN) input. 1 PARITY (or 2PARITY) 
carries the parity bit value; it is an output from the 
parity generator/checker In the transmit mode and 
an Input to the parity generator/checker in the 
receive mode. 

In the transmit mode, after the 1A (or 2A) bus is polled to determine the numlber of high bits, 1 PARITY (or 
2PARI TY) is s et to the logic level that main tains th e parity sense selected by the^ level at the 10DD/EVEN (or 
20DD/EVEN) input. For example, if 10DD/EVEN is low (even parity selected) and there are five high bits on 
the 1A bus, then 1 PARITY Is set to the logic high level so that an even number of thie nine total bits (eight 1 A-bus 
bits plus parity bit) are high. 

In the receive mode, after the 1B (or 2B) bus is polled to determine the number of high bits, the 1 ERR (or 2ERR) 
output logic level indicates whether or not the data to be received exhibits the correct parity sense. For example, 
if 10D D/EVEN is high (odd parity selected), 1 PARITY is high, and there are three h igh bits on the 1B bus, then 
1 ERR is low, indicating a parity error. 

The 74ACT16657 is packaged in Tl’s shrink small-outline package (DL), which provi cles twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-boa rd area. 

The 74ACT16657 Is characterized for operation from -40°C to 85®C. 

EPIC and Widebus are trademarks of Texas Instruments Incorporated. _ 

Copyright© 19i?3, Texas Instruments Incorporated 


PRODUCTION DATA Information la currant aa of publication data. 
Producta confonn to apacificationa par tha tarma of Taxaa Instrumanta 
atandard warranty. Production procaaaing doaa not nacaaaarily Include 
tasting of all paramatara. 
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DL PACKAGE 
(TOP VIEW) 


10E[ 1 
NC [ 2 
1ERR [ 3 
GND [ 4 
1A1 [ 5 
1A2 [ 6 
Vcc [7 
1A3 [ 8 
1A4[ 9 
1A5 [ 10 
GND [ 11 
1A6 [ 12 
1A7 [ 13 
1A8 [ 14 
2A1 [ 15 
2A2 i 16 
2A3 t 17 
GND n 18 
2A4[ 19 
2A5 [ 20 
2A6 [ 21 

Vcc t 22 

2A7 [ 23 
2A8 [ 24 
GND [ 25 
2ERR [ 26 
NC [ 27 
20E [ 261 


56 J 1T/R 

55 ] 10DD/EVEN 

54 ] 1 PARITY 

53 ] GND 

52 ] 1B1 

51 ] 1B2 

50 j Vcc 

49 ] 1B3 

48 ] 1B4 

47 ] 1B5 

46 ] GND 

46 ] 1B6 

44 ] 1B7 

43] IBS 

42 ] 2B1 

41 ] 2B2 

40 ]2B3 

39 ] GND 

38 ]2B4 

37 j 2B5 

36 ] 2B6 

35 ] Vcc 

34 ] 2B7 
33 j 2B8 
32 ] GND 
31 ] 2PARITY 
30 ] 20DD/EVBg 
29 ] 2T/R 
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FUNCTION TABLE 
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logic diagram, each transceiver (positive iogic) 
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) .... ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±500 mA 

Maximum package power dissipation at Ta = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the Input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 _^_ 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/AV 

Input transition rise or fall rate 

0 

10 

ns/v 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2; Unused or floating pins (input or I/O) must be held high or low. 
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AND 3-STATE OUTPUTS 

SCAS164 - D3722. JANUARY 1991 - REVISED APRIL 1993__ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 

switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 
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16-BIT TRANSCEIVER WITH PARITY GENERATOR/CHECKER 

AND 3-STATE OUTPUTS 

SCAS164 - D3722, JANUARY 1991 - REVISED APRIL 1993 


operating characteristics, Vqq = 5 V, = 25'^C 



PARAMETER MEASUREMENT INFORMATION 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



tpZL ->1 k— I 

_I ! tPLZ k- 

[^50%Vcc| ]/ 


??LVcc_ 


I . tpHr-*! ^ 

»PZH -*) k- I 


■50%Vcc 


80% Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C|_ Includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^'* Family 

■ * Packaged in Plastic 300-mil Shrink 

I Smali-Outiine Package Using 25-mii 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

* Flow-Through Architecture Optimizes 
Printed-Circuit-Board (PCB) Layout 

* Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

description 

This 20-bit flip-flop features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, parity bus interfacing, and 
working registers. 

This device can be used as two 10-bit flip-flops or 
one 20-bit flip-flop. 

On the positive transition of the clock, the Q 
outputs will follow the data (D) Inputs. Each 10-blt 
flip-flop section has a buffered output-enable 
(1OE or 20E) input that can be used to place the 
ten outputs In either a normal logic state (high or 
low) or a high-impedance state. In the 
high-impedance state, the outputs neither load 
nor drive the bus lines significantly. 


74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS176 - P3685, JANUARY 1991 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


10e[ 

7 ^ 

1Q1 [ 

2 

55 ] 

1Q2[ 

3 

54 ; 

gnd[ 

4 

53 ; 

1Q3[ 

5 

52; 

1Q4[ 

6 

51] 

Vcct 

7 

50 . 

1Q5t 

8 

49; 

1Q6[ 

9 

48] 

1Q7[ 

10 

47 ■ 

gnd[ 

11 

46 ] 

IQsi 

12 

45 ] 

1Q9[ 

13 

44 ' 

1Q10[ 

14 

43; 

2Q1 [ 

15 

42] 

2Q2[ 

16 

41] 

2Q3[ 

17 

40 ] 

gnd[ 

18 

39 ] 

2Q4[ 

19 

38 ] 

2Q5[ 

20 

37] 

2Q6[ 

21 

36 ] 

VccC 

22 

35 ] 

2Q71 

23 

34] 

2Q8[ 

24 

33 ] 

gnd[ 

25 

32 ] 

2Q9[ 

26 

31] 

2Q10[ 

27 

30 ] 

20E[ 

28 

29 ] 


The output enable (OE) does not affect the Internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


The 74ACT16821 Is packaged in theTI shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circult-board area. 


The 74ACT16821 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 10-bit flip-flop) 


INPUTS 

OUTPUT 

Q 


CLK 

D 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation it current •• of publication date. 
Products conform to specifications per the tenns of Texas Instruments 
standard warranty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT16821 


logic diagram (positive iogic) 

1_ A 

20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS176 - D3685, JANUARY 1991 - REVISED APRIL 1993 

N._ ^ 

IWK - 

1CLX--55-^- 

r iono 

I Channels, 

55 ! 

1 

>- 



— 1 

> Cl 

ID 


^ j 

—^ 1Q1 

1D1 -1- 

1 

j_ 

1 

r 


1 

1 

_1 

r 


To Nine Other Channels 



absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND. ±500 mA 

Maximum package power dissipation at = 55‘'C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
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recommended operating conditions (see Note 2) 


I I 

MIN NOM 

MAX 

1 UNIT 1 

Vcc 

Supply voltage 

4.5 5 

5.5 

mm 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 



NOTE 2; Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘*C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH = -50 pA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh = -24 mA 

IIEQQII 

3.94 

3.8 

i^Di 

4.94 

4.8 

Iqh = -75 mAt 

ESI 


3.85 

VoL 

Iql = 50 pA 

ESDI 

0.1 

0.1 

V 

1 5.5V 

0.1 

0.1 

•OL = 24 mA 

ESI 

0.36 

0.44 


0.36 

0.44 

•OL = 75 mAt 

5.5 V 


1.65 

•| 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

•oz 

Vq = Vcc or GND 


±0.5 

±5 

pA 

•cc 

V| = Vcc 0*' GND, Iq = 0 

5.5V 1 

8 

80 

pA 

Alec* 

One input at 3.4 V, Other inputs at Vcc o*" GND 

11^21 

0.9 

1 

mA 

C| 

Vj = Vcc or GND 

lEE 

3 


PF 

Co 

Vo = Vcc or GND 


11 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(unless otherwise noted) (see Figure 1) 
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74ACT16821 
20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS176 - D3685. JANUARY 1991 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

Min 



^max 



L_z?_1 

ITO _1 

MHz 

tPLH 

CLK 

Any Q 


8.8 

12 

4.5 

13.4 

ns 

tPHL 

5.2 

9.5 

12.6 

5.2 

14 

tpZH 

UE 

Any Q 

2.8 

8.6 

10.8 

2.8 

11.9 

ns 

>P2L 

4 

9.7 

13.3 

4 

14.7 

tPHZ 

UE 

Any Q 

5.4 

8.3 

10 

WEM 

10.7 

ns 

tPLZ 

4.7 

7.6 

9.3 

1 ‘^•7 

10 


operating characteristics, Vcc = 5 V, Ta = 25^*0 
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74ACT16821 

20-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS176 - D3685, JANUARY 1991 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


From Output_ 

Under Teat 

Cl = 50pF 
(see Note A) 


500Q 

500Q 


O 2xVcC 
o Open 
?GND 


TEST 

SI 

tPLHApHL 

tpLZ^pZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 


jBdZDGi 


3V 


OV 


VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


3 / 1.5 V 

A 


tsu ^ -»l 

Data Input 


X-- — . 

1.5 V 


3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


1.5V 


'I 

tPLH -}<- 


■w 




tpHLH4- 




3V 

OV 




tpHL 


50%Vcc 

I 


-- VoH 

50%Vcc 
VOL 


K—^ 


tpLH 


50%Vcc 


I/—— VoH 
/50%Vcc 
--VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


_ i 

— 

'PZL->| 

i 

k-. 

1 

1 1 
1 

S^50%Vcc| 

j/20%Vcc 

1 

*pzh-Ri 

1 

>- 

K-—- 

1 


•rzh-*! j*- j 

J^50%Vcc \^''CC~ 

.—-. ^ . . » 0^ 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Ci. includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

D3860, APRIL 1991 - REVISED APRIL 1993 


I * Member of the Texas Instruments 

I Wdebus'^ Family 

I * Packaged In Plastic 300-mil Shrink 

I Small-Outline Packages Using 25-mll 

I Center-to-Center Pin Spacings 

* Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC'* (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA typical Latch-Up Immunity 
at 125°C 

description 

This 18-bit flip-flop features 3-state outputs 
designed specificaily for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for implementing wider buffer 
registers, I/O ports, parity bus interfacing, and 
working registers. 

The 74AC16823 can be used as two 9-bit flip-flops 
or one 18-bit flip-flop. With the clock-enable 
(CLKEN) input low, the D-type flip-flops enter data 
on the low-to-high transitions of the clock. Taking 
CLKEN high disables the clock b uffer, thus 
latching the outputs. Taking the clear (CLR) input 
low causes the Q outputs to go low independently 
of the clock. 


DLPACKAGE 
(TOP VIEW) 


1CLR[ 1 
10E[ 2 
1Q1 [ 3 
GND[ 4 
1Q2[ 5 
1Q3[ 6 

Vcci ^ 

1Q4[ 8 
1Q5[ 9 
1Q6[ 10 
GND[ 11 
1Q7[ 12 
1Q8[ 13 
1Q9[ 14 
2Q1 [ 15 
2Q2[ 16 
2Q3[ 17 
GND[ 18 
2Q4[ 19 
2Q5[ 20 
2Q6[ 21 

Vcci 22 

2Q7[ 23 
2Q8i 24 
GND [ 25 
2 ^[ 26 
20Ey27 
2CLRQ28 


56 ]1CLK 
55 ]l CLKEN 
54 ]1D1 
53]GND 
52 ]l[>2 
51 ]lD3 

soNcc 

49 ]1D4 
48 ]lD5 
47 ]1D6 
46 ]GN0 
45 ]lD7 
44 ]l08 
43]lD9 
42 j2D1 
41 ]2D2 
40 ]2D3 
39 ]GND 
38 ]2D4 
37 ]2D5 
36 ]2D6 
35 jVcc 
34 ]2D7 
33 ]2D8 
32 ]GND 
31 ]2D9 
30 ]2CLKEN 
29 j2CLK 


A buffered output-enable (OE) input can be used to place the outputs in either a normal logic state (high or low) 
or a high-impedance state. In the high-Impedance state, the outputs neither load nor drive the bus lines 
significantly. 

The output enable (O^ does not affect the internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are In the high-impedance state. 

The 74AC16823 is packaged in Tl's shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74AC16823 is characterized for operation from -40°C to 85'C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Mormation Is eumnt as of pubHeation data. 
Products conform to spscifications par tha tarms of Taxas Instrumanta 
standard warranty: Production procassing doas not nacassarily inchida 
tasting of all paramatars. 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

D3860, APRIL 1991 - REVISED APRIL 1993_ 


FUNCTION TABLE 
(each 9-bit stage) 


1 INPUTS 

OUTPUT 

Q 

OE 

CLR 

CLKEN 

CLK 

D 

L 

L 

X 

X 

X 

L 

L 

H 

L 

r 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

L 

L 

X 

Qo 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

z 


logic symbolt 


logic diagram (positive iogic) 


10E 

1CLR 

1CLKEN 

ICLK 

20E 

2^ 

2CLKEN 

2CLK 

1D1 

1D2 

1D3 

1D4 

IDS 

IDS 

1D7 

1D8 

1D9 

2D1 

2D2 

2D3 

2D4 

2D5 

2D6 

2D7 

2D8 

2D9 


2 K 

EN1 

R2 

G3 

> 3C4 

EN5 

1 K 

SS K 

58 

» K 

“ ts 

30 

no 

G7 

> 7C8 

"1 r- 

29 



54 


3 

52 


5 


51 

8 


49 


8 


48 


9 


47 


10 


45 

12 


44 

13 


43 


14 


42 


15 

8D 5, 8 V 

41 

18 


40 


17 


38 


19 


37 


20 


38 


21 


34 


23 


33 

24 


31 


25 





1Q1 

1Q2 

1Q3 

1Q4 

1Q5 

1Q8 

1Q7 

1Q8 

1Q9 

2Q1 

2Q2 

2Q3 

2Q4 

2Q5 

2Q8 

2Q7 

2Q8 

2Q9 




t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_D3860. APRIL 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o'" .... ±450 mA 

Maximum power package dissipation at = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1___: 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


3 5 

5.5 

V 



Vcc = 3V 

2.1 


V|H 

High-level input voltage 

Vcc = 4.5 V 

3.15 

D 



Vcc = 5.5 V 

3.85 

WM 



Vcc = 3V 

0.9 


V|L 

Low-level Input voltage 

Vcc = 4.5 V 

1.35 

V 



Vcc = 5.5 V 

1.65 


V| 

Input voltage 


0 

Vcc 

V 

Vo 

Output voltage 


0 

Vcc 

V 



Vcc = 3V 

-4 


>OH 

High-level output current 

Vcc = 4.5 V 

-24 

mA 



Vcc = 5.5 V 

-24 




> 

CO 

II 

O 

12 


>OL 

Low-level output current 


24 

mA 



Vcc = 5.5 V 

24 


At/Av 

Input transition rise or fall rate 


0 

10 

ns/V 

Ta 

Operating free-aIr temperature 


-40 

85 

mm 


NOTE 2: Unused or floating inputs must be held high or low. 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

D3860, APRIL 1991 - REVISED APRIL 1993 

electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 


timing requirements over recommended operating free-air temperature range, Vqc = 3V ±0.3V 
(unless otherwise noted) (see Figure 1) 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

_D3860,APRIL1991 -REVISED APRIL1993 


timing requirements over recommended operating free-air temperature range, Vcc = 5V ±0.5V 

(uniess otherwise noted) (see Figure 1) 



Ta = 25°C 

MIN MAX 

UNIT 

MIN MAX 

fciock Clock frequency 

in 

o 

0 115 

MHz 

Pulse duration 

CLR low 

3.3 

3.3 

ns 

CLK high or low 

4.4 

4.4 

tsu Setup time before CLKf 


0.6 

0.6 

ns 

Data 

5 

5 

CLKEN low 

4.2 

4.2 

th Hold time after CLKf 

Data 

1.3 

1.3 

ns 

CLKEN high or low 

1.4 

1.4 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 3.3 V ± 0.3 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25X 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



1 

1 ^ 

MHz 

tPLH 

CLK 

n 

3.9 

13.8 

16.8 

3.9 

18.8 


tPHL 


4.7 

14.5 

17.3 

4.7 

18.9 


tpHL 

CLR 

Q 

4 

12.4 

14.9 

4 

16.2 

ns 

tpZH 

OE 

n 

3 

11.1 

14 

3 

15.4 

ns 

tpZL 


4.3 

15 

18.7 


20.8 

tPHZ 

m 

n 

4.5 

8.5 

10.4 

mm 

11.2 

ns 

tpLZ 


3.9 

7.7 

9.3 

1 3.9 

10.3 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25*0 


MIN 

MAX 

UNIT 

(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

^max 



1 1 

1 

MHz 

tPLH 

CLK 

n 

3.1 

7.8 

10.6 

3.1 

12 


tPHL 


3.9 

8.6 

11.4 

3.9 

12.7 


tpHL 

UJR 

Q 

3.2 

7.4 

9.9 

3.2 

11 

ns 

tPZH 


n 

2.2 

6.1 

8.6 

2.2 

9.7 


tpZL 


3 

7.4 

10.6 

3 

11.8 

ns 

tPHZ 


n 

4.2 

6.8 

8.7 

4.2 

9.3 


tpLZ 

vj 


6.2 

7.8 

IKQI 

8.6 

ns 


operating characteristics, Vcc = 5 V, Ta = 25°C 
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74AC16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

D3860. APRIL 1991 - REVISED APRIL 1993_ 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

tPLZ^PZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



tw 


input 




Vcc 


ov 


VOLTAGE WAVEFORMS 



input 
(see Note B) 


in-Phase 

Output 


Out-of-Phase 

Output 



Output 

Controi 

(low-ievei 

enabling) 

Output 
Waveform 1 
S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 




Vcc 

ov 


I I 

»PLZ-*I 


r 

20% Vnn 


-Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C[_ includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Wldebus^'^ Family 

I * Packaged In Shrink Small-Outllne 300-mil 
I Package Using 25-mll Center-to-Center Pin 

I Spacings 

* Inputs Are TTL-Voltage Compatible 

* Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

* Flow-Through Architecture Optimizes 
Printed-Circuit-Board (PCB) Layout 

* Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

description 

This 18-bit flip-flop features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. They are 
particularly suitable for Implementing wider buffer 
registers, I/O ports, parity bus Interfacing, and 
working registers. 

The 74ACT16823 can be used as two 9-bit 
flip-flops or one 18 -bit flip-flop. With the 
clock-enable (CLKEN) input low, the D-type 
flip-flops enter data on the low -to-high transitions 
of the clock. Taking CLKEN high disables the 
clock buffer , thus latching the outputs. Taking the 
clear (CLR) input low causes the Q outputs to go 
low Independently of the clock. 


74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955. APRIL 1991 - REVISED APRIL 1993 


DLPACKAGE 
(TOP VIEW) 


iclrE 

1 


iUe[ 

2 

55 . 

1Q1 [ 

3 

54 ; 

gndE 

4 

53 ] 

1Q2[ 

5 

52 ] 

1Q3[ 

6 

51 ] 

Vcct 

7 

50 ] 

1Q4t 

8 

49 ] 

1Q5[ 

9 

48] 

1Q6[ 

10 

47 ] 

gnd[ 

11 

46] 

1Q7[ 

12 

45 ] 

1Q8[ 

13 

44 ] 

1Q9[ 

14 

43 ] 

2Q1 [ 

15 

42 ] 

202 [ 

16 

41] 

203 [ 

17 

40 ] 

gnd[ 

18 

39 ] 

204 [ 

19 

38 ] 

205 [ 

20 

37 ] 

206 [ 

21 

36 ] 

VccE 

22 

35 ] 

207 [ 

23 

34 ] 

208 [ 

24 

33 ] 

gnd[ 

25 

32 ] 

209 [ 

26 

31] 

20E[ 

27 

30 ] 

2CLR[ 

28 

29 ] 


A buffered output-enable (OE) input can be used to place the outputs in either a normal logic state (high or low) 
or a high-impedance state. In the hIgh-Impedance state, the outputs neither load nor drive the bus lines 
significantly. 


The output enable (OE) does not affect the Internal operation of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


The 74ACT16823 is packaged In theTI shrink small-outline package, which provides twice the I/O pin count and 
functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16823 is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information it current at of publication date. 
Productt confonn to tpecificationt per the termt of Texat Instrumenta 
standard warranty. Production procetting doet not necettarily include 
teeting of all parametert. 
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74ACT16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955. APRIL 1991 - REVISED APRIL 1993 


logic symbolt 


10E 

15LR 

1CLKEN 

1CLK 

2 ^ 

2CLXEN 

2CLK 


FUNCTION TABLE 
(each 9-bit stage) 


I INPUTS 

OUTPUT 

OE 

CLR 

CLKEN 

cue 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

L 

L 

X 

Qo 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

Z 


2 




» rs 


56 


2 ^ K 

BKIR 

28 K 

CIM9 

QR 

» N 

rio 

29 

VJf 


^ f WO 

1 r- 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT16823 
18-BiT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955, APRIL 1991 - REVISED APRIL 1993 
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74ACT16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955. APRIL 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . . ”0.5Vto7V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0-5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) ... . =^20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) ... ±50 mA 

Continuous current through Vcc 01 'GND. ±450 mA 

Maximum package power dissipation at = 55'‘C (In still air) . 1 W 

Storage temperature range. . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings oniy, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I _^_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

v 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

X 


NOTE 2: Unused or floating inputs must be held high or low. 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955, APRIL 1991 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25‘‘C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

lOH =-50 mA 

4.5 V 

4.4 

4.4 

1 


5.4 

5.4 

Iqh = "24 mA 


3.94 

3.8 


4.94 

4.8 

Iqh = “75 mAt 

5.5 V 


3.85 

VOL 

IqL = 50 pA 

4.5 V 

0.1 

0.1 

V 


0.1 

0.1 

lOL = 24 mA 

4.5 V 

0.36 

0.44 

5.5 V 

0.36 

0.44 

lOL = 75 mAt 

mol 


1.65 

l| 

V| = Vcc or GND 

mUQH 

±0.1 

±1 

mA 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

mA 

Icc 

I V| = Vcc or GND. >0 = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other Inputs at Vcc or GND 


0.9 

1 

mA 

Cl 

V| = Vcc or GND 

HOI 

3 


PF 

Co 

Vq = Vcc or GND 

109 

12 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

♦ This is the Increase In supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqo- 


timing requirements over recommended operating free-air temperature range, Vqq = 5V ±0.5V 
(unless otherwise noted) (see Figure 1) 
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74ACT16823 

18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160-D3955, APRIL 1991 -REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25X 




UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 


MAX 




90 

90 

MHz 

tPLH 

CLK 

o 

4.2 

7.5 

10.6 

4.2 

12.1 

ns 

tPHL 


4.8 

8.3 

11.5 

4.8 

12.9 

tPHL 


Q 

3.4 

7.3 

11.2 

■a 

12.5 

ns 

tPZH 


o 

noon 

5.9 

9.5 

na 

10.7 

ns 

tpZL 

Oc 

V4 

3.3 

7.1 

11.3 

3.3 

12.8 

tPHZ 


n 

5.5 

7.6 

9.7 

5.5 

10.3 

ns 

tpLZ 

V«f 

4.6 

6.7 

8.8 

4.6 

9.4 
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74ACT16823 
18-BIT BUS INTERFACE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

SCAS160 - D3955. APRIL 1991 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLHAPHL 

tpLzApZL 

tPHZ/IpZH 

Open 

2 xVcc 

GND 



LOAD CIRCUIT 


Input 


IBdZDGi 


3V 

OV 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


1.5 V 




-3V 

5V 

_ OV 


I 

W—4- 


tPHL 


1-VoH 


Output 


Out-of-Phase 

Output 


tPLH 

I /sO%Vcc \ «W4Vcc 

I i. - ''°'- 

VoH 

>50%Vcc /50%Vcc 

VoL 


"N ^50%VcC ^ 50% Vc 


Timing Input 
(see Note B) 


Data Input 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 




->|—th 


-3V 

OV 


tpZL -►i k— 


tPZH- 


^1.5V ^ 

3 

1.5V 

VOLTAGE WAVEFORMS 

v-" 4 

^.5V 

I I *PL2 “•! 


I \50%VCCI 

/20%Vcc 

I I 

I I tPHZ->| 

\j - 

1_ 


3V 

OV 

«Vcc 

VOL 

VOH 
* OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR :£ 10 MHz, Zq = 50 n, t|> = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

0. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Widebus^^ Family 

I • Packaged In Shrink Small-Outllne 300-mli 
I Package Using 25-mll Center-to-Center Pin 

I Spacings 

* Inputs Are TTL-Voltage Compatible 

* Provides Extra Data Width Necessary for 
Wider Address/Data Paths or Buses With 
Parity 

* Flow-Through Architecture Optimizes 
Printed-Circuit-Board (PCB) Layout 

* Distributed Vqq and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^** (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

description 

The 74ACT16825 Is an 18-bit buffer or line driver 
designed specifically to Improve both the 
performance and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 

The 74ACT16825 can be used as two 9-bit buffers 
or one 18-bit buffer. It provides true data. 

The 3-state control gate is a 2-in pu t NOR gate so 
that if either output-enable (OE1 or OE2) inputs is 
high, all nine affected outputs are in the 
high-impedance state. 

The 74ACT16825 is packaged in Tl’s shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
printed-circult-board area. 

The 74ACT16825 is characterized for operation 
from -40"C to 85‘’C. 


74ACT16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS155A - D3687, JANUARY 1991 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


10 ET 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 

1Y6 

1Y7 

GND 

1Y8 

1Y9 

GND 

GND 

2Y1 

2Y2 

GND 

2Y3 

2Y4 

2Y5 

Vcc 

2Y6 

2Y7 

GND 

2Y8 

2Y9 

2 ^ 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 


TJ 


56 ] 10E2 
55 ] 1A1 
54]1A2 
53 ] GND 
52 ] 1A3 
51 ] 1A4 
50 ] Vcc 
49 ] 1A5 
48 ] 1A6 
47 j 1A7 
46 ] GND 
45 ] 1A8 
44 ] 1A9 
43 ] GND 
42 j GND 
41 ] 2A1 
40 ] 2A2 
39 ] GND 
38 ] 2A3 
37 j2A4 
36 j 2A5 
35 ] Vcc 
34 ]2A6 
33 ] 2A7 
32 ] GND 
31 ] 2A8 
30 ] 2A9 
29 ] 2^ 


FUNCTION TABLE 
(each 9-blt section) 


INPUTS 

OUTPUT 

Y 

OE1 

di2 

A 

L 

L 

L 

L 

L 

L 

H 

H 

H 

X 

X 

Z 

X 

H 

X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Mormttloii it currtirt m oT publication data. 
Products conform to tpacificationt ptr the terms of Texas Instruments 
standard wan-anty. Production processing does not necessarily include 
testing of all parameters. 
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74ACT16825 

18-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS155A-D3687, JANUARY 1991 -REVISED APRIL 19 93 

logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vqc . -0-5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc . ±450 mA 

Maximum package power dissipation at Ta = 55®C (in still air) . 1 W 

Storage temperature range .... . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maxim urn-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS155A- D3687. JANUARY 1991 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


1_1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating inputs must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25"C 

MIN MAX 

UNIT 

MIN TYP MAX 

vqh 

IOH=-50pA 

4.5 V 

4.4 

4.4 

1 


5.4 

5.4 

Iqh = -24 mA 


3.94 

3.8 


4.94 

4.8 

lOH = 

IQQQI 


3.85 

VOL 

lOL = 50 mA 

ESEIi 

0.1 

0.1 

V 

1 5.5 V 

0.1 

0.1 

lOL = 24 mA 

IQ^QI 

0.36 

0.44 

ESDI 

0.36 

0.44 

Iql = 75 mAt 

1^39 


1.65 

«l 

Vi = Vcc or GND 

E3SI 

±0.1 

±1 

HA 

•oz 

Vq = Vqc or GND 

IIQQQII 

±0.5 

±5 

HA 

icc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

mA 

Alec* 

One input at 3.4 V, Other inputs at Vqc or GND 

5.5 V 

0.9 

1 

mA 

Ci 

V|=VccorGND 

rai 

4 


PF 

Co 

Vq = Vcc or GND 

11021 

16 


PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each Input that is at one of the specified TTL voKage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



FROM 

TO 

Ta 

= 25“C 


MIN 

MAX 

UNIT 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

tPLH 

A 

Y 

4.1 

7.5 

9.3 

4.1 

10.5 

ns 

tPHL 



3.1 

7.5 

9.6 

3.1 

10.3 

tpZH 

OE 

Y 

3.3 

7.9 

9.9 

3.3 

11 

ns 

tpZL 


4.1 

9.5 

12.1 

4.1 

13.2 

tPHZ 

OE 

Y 

1^31 

9 

10.8 

mi 

mj 


tpLZ 

T 

5.5 

8.5 

10 

5.5 

10.6 

ns 
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74ACT16825 

18-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS155A- D3687, JANUARY 1991 - REVISED APRIL 1993 


operating characteristics, Vqq = 5 V, Ta = 25^*0 


PARAMETER 

TEST CONDITIONS 

Cpd Power dissipation capacitance 

Outputs enabled 

Cl = 50 pF. f = 1 MHz 

Outputs disabled 


TYP UNIT 


42 


From Output 
Under Test 


Cl = 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

Q 2 X Vcc TEST 

500 0 O Open tpLH/tpHL 

-WV-' „ tpLZ^PZL 

Y GND 



TEST 

SI 

tPLH/tPHL 

tpLZ/tPZL 

tPHZ^PZH 

Open 

2xVcc 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


/ 1.5V \1.5V 

——_ ov 

»PLH -}<-H-*|“ *PHL 

I !/-1—rl-VoH 

I /50%Vcc \ 50%Vcc 


Out-of-Phase 

Output 


I/— VoH 
■50% Vcc / 50% Vcc 
^-VoL 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL l4- 


tpZH->l 


tpLZ j4- 


L^Vcc_ VOL 


I I »PHZ-»I 


■50% Vcc 


'80% Vcc 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 O, t^ - 3 ns, tf s 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

I Wldebus^*^ Family 

I • Packaged In Plastic 300-mII Shrink 
I Small-Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Inputs Are TTL- or CMOS-Voltage 
Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC"*" (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity 
at 125X 

description 

The 74ACT16827 Is a noninverting 20-blt buffer 
composed of two 10-bit sections with separate 
output-enable signals. For eith er 10 -bit b uffer 
sec tion, the t wo ou tput-enable {10E1 and 10E2 
or 20E1 and 20E2) inputs must both be low for the 
corresponding Y outputs to be active. If either 
output-enable input Is high, the outputs of that 
10-blt buffer section are In the high-impedance 
state. 

The 74ACT16827 Is packaged in Tl’s shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
prInted-cIrcuit-board area. 

The 74ACT16827 is characterized for operation 
from -40X to 85X. 


74ACT16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS163 - D3544, JUNE 1990 - REVISED APRIL 1993 


IOET 

1Y1 

1Y2 

GND 

1Y3 

1Y4 

Vcc 

1Y5 

1Y6 

1Y7 

GND 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

GND 

2Y4 

2Y5 

2Y6 

Vcc 

2Y7 

2Y8 

GND 

2Y9 

2Y10 

20ET 


DLPACKAGE 
(TOP VIEW) 



FUNCTION TABLE 
(each 10>bit section) 


INPUTS 

OUTPUT 

OlT OE2 A 

Y 

L L L 

L 

L L H 

H 

H X X 

Z 

X H X 

Z 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA information it currant at of jwblicatlon data. 
Producta conform to apecificationa par tha tarma of laxaa Inatrumanta 
ctandard warranty. Production procaaaing doaa not nacaatarily Includa 
taating of all paramatara. 
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74ACT16827 

20-BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS163-D3544, JUNE 1990-REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 


10E1 

1 


56 

hs 

20E1 

28 

K 

29 


1A1 

55 


54 



52 



51 


1A5 

49 


48 



47 


i AQ 

45 


1 AO 

<1 AO 

44 


1 AO 

<1 A4 A 

43 


1A1U 

OAi 

42 


2A2 

OA9 

41 


40 


«AO 

2A4 

2A5 

OAC 

38 


37 


36 


^AD 

2A7 

2A8 

OAQ 

34 


33 


31 


2A10 

30 



EN1 


EN2 


IV 


2V 


3 

5 

6 

8 

9 

10 

12 

13 

14 

15 

16 

17 

19 

20 

21 

23 

24 

26 

27 


1Y1 

1Y2 

1Y3 

1Y4 

1Y5 

1Y6 

1Y7 

1Y8 

1Y9 

1Y10 

2Y1 

2Y2 

2Y3 

2Y4 

2Y5 

2Y6 

2Y7 

2Y8 

2Y9 

2Y10 



To Nine Other Channels 



To Nine Other Channels 


t This symbol is in accordance with ANSI/iEEE Std 91 >1984 
and lEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vcc + 0*5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' . ±500 mA 

Maximum package power dissipation at Tp^ = 55®C (in still air) . 1 W 

Storage temperature range . -65®C to 150®C 


* Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reiiabiiity. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 

SCAS163 - D3544, JUNE 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


1 — 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level Input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2: Unused or floating inputs must be heid high or iow. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH=-50mA 

KSSU 

4.4 

4.4 

1 

EEDH 

5.4 

5.4 

Iqh = -24 mA 

IBQI 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh =-75 mAt 

5.5 V 


3.85 

VOL 

•OL = 50 pA 

IQQI 

0.1 

0.1 

R 

1 5.5V 

0.1 

0.1 

Iql = 24 mA 


0.36 

0.44 

1 5.5V 1 

0.36 

0.44 

I 0 L = 75 mAt 

IQ^QI 


1.65 

•l 

Vj = Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

•oz 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

mA 

•cc 

V| = Vcc or GND, Iq = 0 

5.5 V 

8 

80 

pA 

Alec* 

One Input at 3.4 V, Other Inputs at Vcc o*" CNC 


0.9 

1 

mA 


V| = Vcc or GND 

5V 

4.5 


PF 

Co 

Vo = Vcc GND 

5V 

16 


PF 


t Not more than one output shouid be tested at a time, and the duration of the test should not exceed 10 ms. 

^ This Is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT16827 

20<BIT BUFFER/DRIVER 

WITH 3-STATE OUTPUTS 

SCAS163 - D3544, JUNE 1990 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25®C 


PARAMETER 


Cpd Power dissipation capacitance 


Outputs enabied 


Outputs disabied 


TEST CONDITIONS 


Cl = 50 pF, f = 1 MHz 


TYP 

UNIT 

41 

pF 

10 


From Output 
Under Test 


Cl = 50pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

Q 2 X Vcc TEST 

500 Q ®y* O Open tPLH/tpHL 

-^WV-^ tpLzftpZL 

T GND 



TEST 

SI 

tPLHApHL 

tpLz/tpZL 

tPHZ^PZH 

Open 

2 X Vcc 
GND 


LOAD CIRCUIT 


Input 
(see Note B) 


In-Phase 

Output 


-3V 

t 1.5 V 


Out-of-Phase 

Output 


tPLH -j^-^ *PHL 

I I/ .r.\i -voH 

I /50%Vcc \ 50%Vcc 

-1- ' I ''- VoL 


I/— VoH 
-50% Vcc ^50% Vcc 
'-- VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1al2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


IPZL k- 


I h; 

\50%vcq yZ 


tpZH“^ |4- 


20% Vcc 
— — VoL 


tPHZ-k (♦- 


-50% Vcc 


80% Vcc 


- VoH 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR ss 10 MHz, Zq == 50 O, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabied by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

_ SCAS166 - D3546, JUNE 1990 - REVISED APRIL 1993 

* Member of the Texas Instruments 
Widebus^'* Family 

* Packaged In Plastic 300-mil Shrink 
Small-Outllne Package Using 25>mil 
Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* Parity Error Flag With Parity 
Generator/Checker 

* Register for Storage of the Parity Error Flag 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPAC^“ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125X 
description 

The 74ACT16833 consists of two noninverting 
8-bit to 9-bit parity bus transceivers and is 
designed for communication between data buses. 

For each transceiver, when data is transmitted 
from the A bus to the B bus, an odd-parity bit is 
generated and output on the parity I/O pin 
(1 PARITY or 2PARITY). When data is transmitted 
from the B bus to the A bus, 1 PARITY (or 
2PARITY) is configured as an input and combined 
with the B input data to generate an active-low 
error flag if odd parity is not detected. 

The error (1 ERR or 2ERR) output Is configured as 

an open-collector o utput. The B-to- A parity error _ 

fl ag is clocked Into 1 ERR (or 2ERR) on the low-t o-high tra nsitio n of the clock (1CLK or 2CLK) input. 1 ERR (or 
2ERR) is cleared (set high) by taking the clear (1CLR or 2CLR) Input low. 

The 74ACT16833 is packaged in Tl’s shrink smail-outllne package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 

The output-enable ( QEA a nd OEB) Inputs can be used to disable the device so that the buses are effectively 
Isolated. When both OEA and OEB are low, data Is transferred from the A bus to the B bus and Inverted parity 
is generated. Inverted parity Is aforced error condition that gives the designer more system diagnostic capability. 

The 74ACT16833 is characterized for operation from -40°C to 85®C. 



EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Information it currant at of jxiblication data. 
Products eonfonn to specifications par the tanns of laxas Instruments 
standard warranty. Production procassinii doss not nacassartty incbida 
tasting of all paramatars. 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166 - D3546. JUNE 1990 - REVISED APRIL 1993 


FUNCTION TABLE 


INPUTS 

OUTPUT AND I/O 

FUNCTION 

Al Bit 

OEB OEA CLR CLK 

A B PARITY iRRt 

L H X X NA 

Even 

NA A J: NA 

M 

A data to B bus and 
generate parity 

Odd 

H t NA 

B NA NA ^ 

B data to A bus and 
check parity 

X X L X X X 

X NA NA H 

Check error flag register 

H Not X 

L Not X 

H H X 

H t Odd 

H t Even 

NC 

Z Z 2 ^ 

H 

L 

isolation^ 

L L X X ^ 

NA A ^ NA 

A data to B bus and 
generate inverted parity 


NA = not applicable, NC = no change, X = don’t care 
t Summation of high-level inputs in clude s PARITY along with Bi inputs. 

^ Output states sh own a ssume the ERR output was previously high. 

§ In this mode, the ERR output (when clocked) shows inverted parity of the A bus. 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166 - D3546, JUNE 1990 - REVISED APRIL 1993 


logic symbolt 


1CLX 

ICLR 

1?$EA 

iMb 

2CLK 

20EA 

2 ^^ 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 


55 


56 


27 


30 


29 


28 


10 


12 


13 


14 


15 


16 


17 


19 


20 


21 


23 


24 


PARITY XCVR 
74ACT16833 
1CLK 


ICLR 

10EA 

10EB 

2CLK 

2CLR 

20EA 

20EB 


1ERRO 


1PARITYV 


2ERRO 


2PARITYV 




_ 

54 

26 

31 

52 

51 

49 

48 

47 

45 

44 

43 

42 

41 

40 

38 

37 

36 

34 

33 


1ERR 

1 PARITY 

2ERR 

2PARITY 

1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 and lEC Publication 617-12. 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166 - D3546. JUNE 1990 - REVISED APRIL 1993 


logic diagram (positive logic) 
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1B1-1B8 


1 PARITY 


1ERR 


2B1~2B8 


2PARITY 


2ERR 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166 - D3546, JUNE 1990 - REVISED APRIL 1993 


ERROR FLAG FUNCTION TABLE 


INPUTS 

INTERNAL 
TO DEVICE 

OUTPUT 

PRE-STATE 

OUTPUT 

ERR 

FUNCTION 

CLR 

CLK 

POINT Pt 

ERRn_it 



H 

T 

H 

H 

H 


H 

t 

X 

L 

L 

Sample 

H 

t 

L 

X 

L 


L 

X 

X 

X 

H 

Clear 


t The state of the ERR output before any changes at CLR, CLK, or point P. 
^ Location of point P is shown on local diagram. 


timing waveforms, error fiag 



absoiute maximum ratings over operating free-air temperature range (unless otherwise noteci)§ 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqq + 0.5 V 

Output voltage range, Vq (see Note 1) . . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vqq) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. . ±450 mA 

Maximum package power dissipation at Ta = 55®C (in still air) ... 1 W 

Storage temperature range . -65®C to 150X 


§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166- D3546, JUNE 1990- REVISED APRIL1993 


recommended operating conditions (see Note 2) 


I_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

mmm 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

■Oi 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

iOH 

High-level output current 

-24 

mA 

lOL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

— 


NOTE 2: Unused or floating pins Onput or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

MIN MAX 

UNIT 

MIN TYP MAX 

lOH 

ERR 

Vo = Vcc 

UJ2JII 

0.5 

5 

mA 

VOH 

Ail outputs 
except ERR 

IOH = -50mA 


4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

IqH = ~ 24 mA 

BEDl 

3.94 

3.8 


4.94 

4.8 

IqH = 

5.5 V 


3.85 

VOL 

lOL = 50 pA 

ESSi 

0.1 

0.1 

V 

0391 

0.1 

0.1 

Iql = 24 mA 

ESDI 

0.36 

0.44 

5.5 V 

0.36 

0.44 

Iql = 75 mAt 

5.5 V 


1.65 

i| 

A or B ports 

V| = Vcc 0*' GND 

ESSI 

±0.1 

±1 

pA 

ioz* 

Control Inputs 

Vo = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

icc 

V| = Vcc ^ QND, Iq = 0 

OEfl 

8 

80 

pA 

Alcc^ 

One Input at 3.4 V, 

Other inputs at Vcc o*" ^ND 

5.5 V 

0.9 

1 

mA 

mm 

Control inputs 

V| = VccorGND 

mm 

3.5 


PF 

C|o 

A or B ports, PARITY 

Vo = Vcc or gnd 

IQfl 

11.5 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 

_SCAS166 - D3546. JUNE 1990 - REVISED APRIL 1993 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1 and timing waveforms) 



Ta = 25“C 

MIN MAX 

UNIT 

MIN MAX 

tw Pulse duration 

CLK high or low 

4 

4 

ns 

^low 

4 

4 

tsu Setup time before CLKf 

Bi -1- PARITY 

7.5 

7.5 

ns 

CLR Inactive 

1.5 

1.5 

|th Hold time. BI +PARITY low after CLKt | 

0 

0 

ns 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1 and timing waveforms) 


PARAMETER 

FROM 

TO 

Ta 

= 25°C 





(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 




tPLH 

Aor B 

BorA 

4 

7.2 

9.2 

4 

10.4 

ns 

tPHL 

3.2 

6.6 

9.6 

3.2 

10.7 

tPLH 

A 

PARITY 

3.9 

7.9 

12 

3.9 

13.5 


tPHL 


4.2 

8.3 

12.4 

4.2 

13.8 


tPZH 

UEBorUEA 

Aor B 

3.1 


mi 

3.1 

11.2 

ns 

tpZL 

3.8 

7.9 

11.6 

3.8 

13 

tPHZ 

OEBorOEA 

Aor B 

5.5 

7.8 

10 

5.5 

10.8 

ns 

tPLZ 

5 

7.1 

9.3 

5 

10.1 

tPLH 

CLR 


10.7 

13.1 

15.4 

10.7 

15.8 


tPHL 

CLK 

4.6 

7.8 

10.3 

4.6 

11.6 

ns 

tpLH 

5ea 

PARITY 

4 

8 

11.8 

4 

13.2 


tPHL 

4.3 

8.5 

12.3 

4.3 

13.6 

ns 

tPZH 

_ 

PARITY 

2.6 

5.7 

8.5 

2.6 

9.5 

ns 

tpZL 

OEB 

3.4 

6.8 

9.8 

■a 

10.7 

tPHZ 

OK 

PARITY 

5.6 

7.9 

9.5 

5.6 

10.2 


tpLZ 

5.1 

7.2 

9 1 

5.1 

9.7 

ns 
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74ACT16833 

DUAL 8-BIT TO 9-BIT PARITY BUS TRANSCEIVER 


SCAS166 - 03546, JUNE 1990 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


1 TEST 1 

S1 

III 

open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 




Timing Input 
(see Note B) 


--3V 

3V 


U-fc|_ 

tsu-4<-H I 

— OV 

-th 

3 V 

OV 

Data Input 

^1.5V 

1.5 V 

\- OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 


*PLH 


tpHL 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL->| 


tpZH->| 



3V 

OV 


-vcc 

VOL 


VOH 

-OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl. includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ * Member of the Texas Instruments 

■ Wldebus^ Family 

I * Packaged in Plastic 300-mll Shrink 

I Small-Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Provide Extra Bus DrIvIng/Latches 
Necessary for Wider Address/Data Paths or 
Buses With Parity 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^“ (Enhanced-Performance Implanted 
CMOS) 1-^m Process 

* 500-mA Typical Latch-Up Immunity at 125''C 
description 

This 20-bit latch features 3-state outputs designed 
specifically for driving highly capacitive or 
relatively low-impedance loads. They are 
particularly suitable for implementing buffer 
registers, I/O ports, bidirectional bus drivers, and 
working registers. 

The 74ACT16841 can be used as two 10-bit 
latches or one 20-bit latch. The twenty latches are 
transparent D-type. While the latch-enable (1LE 
or 2LE) Input is high, the Q outputs of the 
corresponding 10-bit latch follow the data (D) 
inputs. When LE is taken low, the Q outputs are 
latched at the levels that were set up at the D 
inputs. 


74ACT16841 

20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS174 - 03689, MAY 1991 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


iOe[ 

1 

56 ] 

1Q1 [ 

2 

55; 

1Q2[ 

3 

54 ] 

gnd[ 

4 

53 ] 

1Q3i 

5 

52 ] 

1Q4[ 

6 

51 ] 

Veci 

7 

50 ] 

1Q5[ 

8 

49 ] 

1Q6[ 

9 

48 ] 

1Q7[ 

10 

47 ] 

gnd[ 

11 

46] 

1Q8[ 

12 

45 ] 

1Q9[ 

13 

44 ] 

1Q10[ 

14 

43] 

2Q1 [ 

15 

42] 

2Q2[ 

16 

41 ] 

2Q3[ 

17 

40 ] 

gnd[ 

18 

39 i 

2Q4[ 

19 

38 ] 

2Q5[ 

20 

37 ] 

2Q6[ 

21 

36 ] 

Vcc E 

22 

35 ] 

2Q7 [ 

23 

34] 

2Q8£ 

24 

33 ] 

gndE 

25 

32 ] 

2Q9[ 

26 

31 ] 

2Q1oE 

27 

30 ] 

25E[ 

28 

29 ] 


1D6 

1D7 

GND 

IDS 

1D9 

1D10 

2D1 

2D2 

2D3 

GND 

2D4 

2D5 

2D6 

Vcc 

2D7 

2D8 

GND 

2D9 

2D10 

2LE 


A buffered output-enable (1OE or 20E) input can be used to place the outputs of the corresponding 10-bit latch 
in either a normal logic state (high or low) or a hIgh-Impedance state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 


The output-enable input does not affect the internal operation of the latches. Old data can be retained or new 
data can be entered while the outputs are In the high-impedance state. 


The 74ACT16841 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 

The 74ACT16841 is characterized for operation from -40®C to 85®C. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA Monnation is eurrsnt ss of pubHeation data. 
Products conform to spscifications par the terms of Texas Instruments 
sUndard warranty. Production processing dost not nscsssarlty inckids 
testing of ail paramstera. 
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74ACT16841 

20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS174-D3689, MAY 199 1-REVISED APRIL 1993 

FUNCTION TABLE 


(each 10-blt latch) 


INPUTS 

OUTPUT 

of LE D 

Q 

L H H 

H 

L H L 

L 

L L X 

Qo 

H X X 

Z 


logic symbolt logic diagram (positive logic) 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and I EC Publication 617-12. 
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74ACT16841 

20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

_SCAS174 - D3689, MAY 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise notecl)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. *50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' GND. ±500 mA 

Maximum package power dissipation at = 55*C (in still air) . 1 W 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_ I 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

'OH 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

■331 

At/Av 

Input transition rise or fail rate 

0 

10 

ns/V 

_ 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating pins inputs must be held high or low. 
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74ACT16841 

20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS174 - D3689, MAY 1991 ~ REVISED APRIL 1993_ 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 



t No^ more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vqq. 


timing requirements over recommended operating free-air temperature range, Vqq = 5 V ± 0.5 V 
(uniess otherwise noted) (see Figure 1) 



switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ±0.5 V (uniess otherwise noted) (see Figure 1) 
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74ACT16841 

20-BIT BUS INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 

SCAS174 - D3689, MAY 1991 - REVISED APRIL 1993 


operating characteristics, Vcc = 5 V, = 25°C 

"Test conditions 

Cl = 50 pF, f = 1 MHz 



Cpd Power dissipation capacitance 


Outputs enabied 


Outputs disabled 


PARAMETER 


TYP 

UNIT 

41 

PF 

10 




NOTES: A. Cl includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * Member of the Texas Instruments 

■ Wldebus^** Family 

I • Packaged in Plastic 300-mil Shrink 

I Small-Outline Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed V^c and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C™ (Enhanced-Performance Implanted 
CMOS) 1-M^m Process 

* 500-mA Typical Latch-Up Immunity at 125''C 
description 

The 74ACT16861 Is a noninverting 20-bit 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 74ACT16861 can be used as two 10-bit 
transceivers or one 20-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus de pending u pon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. The output-enable inputs can be used to 
disable the device so that the buses are effectively 
isolated. 


74ACT16861 
20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS197 - D35S6. JUNE 1990 - REVISED APRIL 1993 


DLPACKAGE 
crop VIEW) 


10^[ 
1B1 [ 
1B2[ 

gnd[ 

1B3[ 
1B4[ 6 

Vcci 

1B5L 
1B6[ 
1B7[ 

gnd[ 

1B8[ 
1B9[ 
1B10[ 
2Bl[ 
2B2[ 
2B3[ 

gnd[ 

2B4[ 
2B5[ 
2B6[ 
Vcc t ^ 
2B7[ 
2B8[ 


2B9[ 
2B10[ 
2(5EM[ 


T7 


10 


28 


56 

55p 

54] 

53p 

52 

51 

50p 

49 

48p 

47 

46 

45p 

44 

43n 

42P 

41 

40 

39 

38p 

37 

36n 

asp 

34 

33p 


GND P 25 32 p 


31] 
30 ] 


pi OEBA 
1A1 
1A2 
GND 
pi A3 
PlA4 

.Vcc 
DiA5 
1A6 

B 1A7 
GND 
1A8 
PlA9 
1A10 
2A1 
]2A2 
]2A3 

]gnd 

2A4 
p2A5 
2A6 
-Vcc 

02A7 
2A8 
GND 
2A9 
2A10 
29p2SEBA 


The 74ACT16861 is packaged In Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 74ACT16861 is characterized for operation from -40®C to 85‘'C. 


FUNCTION TABLE 
(each 10-bIt section) 


INPUTS 

OPERATION 

OEAB 

OEBA 

L 

L 

Latch A and B 

(A= B) 

L 

H 

AtoB 

H 

L 

BtoA 

H 

H 

isolation 


EPIC and Widebus are trademarks of Texas Instruments incorporated. 
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Products conform to apacificatlona par tha taima of laxaa Inatrumanta 
standard warranty^ Production procming doss not nacassariiy inciuda 
tasting of aii paramatars. 
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74ACT16861 

20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS197 - D3556, JUNE 1990 - REVISED APRIL 1993 


logic symbolt logic diagram (positive iogic) 



t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 
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74ACT16861 
20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS197 - D3556. JUNE 1990 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vcc) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc OJ" GND. ±500 mA 

Maximum package power dissipation at = 55'*C (in still air) . . 1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


1 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 


5.5 

mm 

V|H 

High-level input voltage 

2 

v 

V|L 

Low-level input voltage 

0.8 

v 

V| 

Input voltage 

0 

Vcc 

v 

Vo 

Output voltage 

0 

Vcc 

v 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

Input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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74ACT16861 

20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS197-D3556. JUNE 1990-REVISEDAPRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 



t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 

^ For I/O ports, the parameter Iqz includes the Input leakage current. 

§ This is the Increase In supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 


switching characteristics over recommended operating free-air temperature range, 
Vqq = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 
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74ACT16861 
20-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS197 - D3556. JUNE 1990 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

S1 

tpLH/*PHL 

tpLZ/tpZL 

tpHZ^pZH 

Open 

2x Vcc 

GND 



LOAD CIRCUIT 



VOLTAGE WAVEFORMS 



Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 

S1at2xVcc 

(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


tpZL-#| 


tPZH->l 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. Aii input puises are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 D, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is iow except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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54ACT16863,74ACT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS162 - D3723. JUNE 1990 - REVISED APRIL 1993 


■ * Members of the Texas Instruments 

I Wldebus^** Family 

I * Packaged In Plastic 300-mll Shrink 
I Small-Outllne Package and 380-mil 

I Fine-Pitch Ceramic Flat Packages Using 

25-mll Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc ^nd GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EP/C^** (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity 
at125°C 

description 

The 'ACT16863 is an 18-bit noninverting 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 'ACT16863 can be used as two 9-bit 
transceivers or one 18-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus de pending u pon the 
logic level at the output-enable (OEAB or OEBA) 
Inputs. 

The 74ACT16863 is packaged In TPs shrink 
small-outline package (DL), which provides twice 


54ACT16863... WD PACKAGE 
74ACT16863... DL PACKAGE 
(TOP VIEW) 



the I/O pin count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The 54ACT16863 is characterized for operation over the full military temperature range of-55®C to 125®C. The 
74ACT16863 is characterized for operation from -40®C to 85®C. 


FUNCTION TABLE 
(each 9-bit section) 


I INPUTS 

r^DPDATirMU 

OEAB 

OEBA 


H 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

H 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


UNLESS OTHERWISE NOTED this doeumsnt contains PRODUCTION 
DATA infonnation currant as of publication data. Products conform to 
specifications per the tsnns of Texas Instnjmsnts standard wan-anty. 
Production processing does not necessarily include testing of aH 
parameters. 
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54ACT16863, 74ACT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS162 - D3723. JUNE 1990 - REVISED APRIL 1993 

logic symbolt logic diagram (positive iogic) 


1B1 

1B2 
1B3 
1B4 
IBS 
1B6 
1B7 
IBS 
1B9 
2B1 

2B2 
2B3 
2B4 
2B5 
2B6 
2B7 
2B8 
2B9 

t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
andlEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vcc .— -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0-5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vcc + 0.5 V 

Input clamp current, I|k (V| < 0 or Vj > Vcc) . *20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) . ±50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc or GND.... ±450 mA 

Maximum package power dissipation at = 55®C (in still air) . 1 W 

Storage temperature range . . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1; The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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54ACT16863,74ACT16863 
18>BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS162 - D3723. JUNE 1990 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 




54ACT168$3 

74ACT16863 

UNIT 



MIN NOM 

MAX 

MIN NOM 

MAX 

Vcc 

Supply voltage 

4.5 5 


4.5 5 

5.5 

V 

V|H 

High-level input voltage 


2 

V 

V|L 

Low-level input voltage 

¥ 

0.8 

0.8 

V 

V| 

Input voltage 


Vcc 

0 

Vcc 

V 

Vo 

Output voltage 


IB88 

0 

Vcc 

V 

lOH 

High-level output current 

¥ 

-24 

-24 

mA 

lOL 

Low-level output current 


24 

24 

mA 

At/Av 

Input transition rise or fail rate 

0 

10 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-55 

125 

-40 

85 

“C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


eiectricai characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25X 

54ACT16863 

74ACT16863 

UNIT 

MIN TYP MAX 

MIN MAX 

MIN MAX 

VOH 

IOH = ~50mA 

4.5 V 

4.4 

4.4 

4.4 

1 

5.5 V 

5.4 

5.4 

5.4 

I 0 H = -24 mA 


3.94 

3.7 

3.8 

ES3i 

4.94 

4.7 

4.8 

Iqh = -50 mAt 

don 


3.85 


IqH ss -75 mAt 




3.85 

VoL 

IOL=50pA 

IQQI 

0.1 


0.1 

1 

5.5 V 

0.1 


0.1 

lOL = - 24 mA 

4.5 V 

0.36 

0.5 

0.44 

ISDI 

0.36 


0.44 

Iql = 50 



mamm 


Iql = 75 mAt 

EQQI 



1.65 

l| 

Control inputs 

V|=Vcc or GND 


±0.1 

±1 

±1 

mA 

Iqz* 

A or B ports 

Vo = VccorGND 

^0211 


±10 

±5 

mA 

Ice 

V|=VccorGND. Io = 0 

5.5 V 

8 

160 

80 

mA 

Alcc^ 

One input at 3.4 V, 

Other inputs at Vqc or GND 

5.5 V 

0.9 

1 

1 

mA 

EH 

Control inputs 

V|*=Vcc or GND 

5V 

4.5 



PF 

Cio 

A or B ports 

Vo = Vcc or GND 

mM 

17 



PF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 V or Vcc* 


PRODUCT PREVIEW Mormation eoiietrm produett In thtformallvt or 
dMign phat# of davelopmant Charactarittie data and other 
tpeciflcationa are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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54ACT16863,74ACT16863 
18-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS162 - 03723, JUNE 1990- REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vcc = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

TO 

Ta 

= 25“C 



74ACT16863 


(INPUT) 

(OUTPUT) 

MIN 

TYP 

MAX 

MIN 

mm 

MIN 

MAX 


tPLH 



4.1 

7 

9.9 

mn 

mm 

4.1 

11.1 

ns 

tpHL 



3.1 

6.4 

10.6 


3.1 

11.8 

tPZH 


Aor B 

3 

5.9 

9.6 

■ms 

3 

10.6 

ns 

tPZL 

OEBA or OEAB 

3.9 

7.4 

12.3 


14.7 

3.9 

13.6 

tPHZ 

OEBAorOEAB 

A rkr n 

KOI 

8.2 

1^ 

mi 


KOI 


ns 

tpLZ 

M or D 

5.4 

7.7 

-J1 

mi 

11.6 

5.4 



operating characteristics, Vqq = 5 V, Ta = 25''C 


1 PARAMETER | 

TEST CONDITIONS 

TYP 

UNIT 

Cpd 

Power dissipation capacitance per transceiver 

Outputs enabled 

Cl = 50 pF, f = 1 MHz 

62 

PF 

Outputs disabled 

13 


PARAMETER MEASUREMENT iNFORMATiON 


TEST 

SI 

tpLH/tPHL 

tpLZ^pZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1 at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


Vf!_ / 

/ - 

1.5 V 

tpzL-ei 

1 

k- i 

1 tpii-ej 

k 

1 > 
1 

S|^50%VCC| 

/ 20% Vcc 

1 

tPZH-^l 

1 tpHz-ai 

k- 

1 

I _ 


_I_ 

/50%VCC 


3V 

OV 

« Vcc 

VOL 

VOH 

«ov 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Ci_ Includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics; PRR ^ 10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 


PRODUCT PREVIEW Mormation eoneetns products In ttw formativs or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
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■ * Member of the Texas Instruments 

■ Wldebus^'^ Family 

I * Packaged In Plastic 300-mll Shrink 

I Small-Outllne Package Using 25-mil 

I Center-to-Center Pin Spacings 

* Inputs Are TTL-Voltage Compatible 

* 3-State Outputs Drive Bus Lines Directly 

* Flow-Through Architecture Optimizes 
PCB Layout 

* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 

* EPIC^'* (Enhanced-Performance Implanted 
CMOS) l-M^m Process 

* 500-mA Typical Latch-Up Immunity at IZS^'C 
description 

The 74ACT16864 is an 18-bit inverting 
transceiver designed for asynchronous 
communication between data buses. The control 
function implementation minimizes external 
timing requirements. 

The 74ACT16864 can be used as two 9-bit 
transceivers or one 18-bit transceiver. It allows 
data transmission from the A bus to the B bus or 
from the B bus to the A bus de pending u pon the 
logic level at the output-enable (OEAB or OEBA) 
inputs. 

The 74ACT16864 is packaged in Tl’s shrink 
small-outline package (DL), which provides twice 
the I/O pin count and functionality of standard 
small-outline packages in the same 
printed-circuit-board area. 

The 74ACT16864 is characterized for operation 
from -40X to 85°C. 


74ACT16864 
18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

JUNE 1992 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 







10EAB 

[ 

1 

56 

]10EBA 

1B1 

[ 

2 

55 

11A1 

1B2 

[ 

3 

54 

] 1A2 

GND 

[ 

4 

53 

]gnd 

1B3 

[ 

5 

52 

] 1A3 

1B4 

[ 

6 

51 

] 1A4 

Vcc 

[ 

7 

50 

IVcc 

1B5 

[ 

8 

49 

]1A5 

1B6 

[ 

9 

48 

] 1A6 

1B7 

( 

10 

47 

] 1A7 

GND 

[ 

11 

46 

]gnd 

1B8 

[ 

12 

45 

]1A8 

1B9 

[ 

13 

44 

] 1A9 

GND 

[ 

14 

43 

]gnd 

GND 

[ 

15 

42 

] GND 

2B1 

[ 

16 

41 

]2A1 

2B2 

[ 

17 

40 

]2A2 

GND 

[ 

18 

39 

]gnd 

2B3 

[ 

19 

38 

]2A3 

2B4 

[ 

20 

37 

j2A4 

2B5 

[ 

21 

36 

]2A5 

Vcc 

[ 

22 

35 

] Vcc 

2B6 

[ 

23 

34 

]2A6 

2B7 

[ 

24 

33 

]2A7 

GND 

[ 

25 

32 

]gnd 

2B8 

[ 

26 

31 

]2A8 

2B9 

t 

27 

30 

]2A9 

20EAB 

[ 

28 

29 

] 20EBA 


FUNCTION TABLE 
(each 9-bit section) 


I INPUTS 

OPERATION 

OEAB 

OEBA 

H 

L 

B data to A bus 

L 

H 

A data to B bus 

H 

H 

Isolation 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 


PRODUCTION DATA infonnation is eurrsnt as of publication data. 
Products conform to spscifications par tha farms of Taxas Instruments 
standard wan-anty. Production procassing does not nacassarily Includa 
tasting of all paramatars. 
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74ACT16864 

18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

JUNE 1992 - REVISED APRIL 1993_ 


logic symbolt 


10EBA 


10EAB 

20EBA 


20EAB 

1A1 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

1A8 

1A9 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

2A8 

2A9 


54 


52 


51 


49 


48 


47 


45 


44 


41 


40 


38 


37 


36 


34 


33 


31 


30 


56 



EN2 

EN3 

EN4 

» ts 

28 K 



Vi 1 

1 2V 









V 3 1 

1 4V 










10 


12 


13 


16 


17 


19 


20 


21 


23 


24 


26 


27 


1B1 

1B2 

1B3 

1B4 

1B5 

1B6 

1B7 

1B8 

1B9 

2B1 

2B2 

2B3 

2B4 

2B5 

2B6 

2B7 

2B8 

2B9 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 


10EBA 


10EAB 


1A1 


20EBA 


20EAB 


2A1 



1B1 


To Eight Other Channels 



To Eight Other Channels 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)^ 


Supply voltage range, Vqq . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vqc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V| < 0 or V| > Vqq) . ±20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ±50 mA 

Continuous output current, Iq (Vq = 0 to Vqq) . ±50 mA 

Continuous current through Vqq or GND. ±450 mA 

Maximum package power dissipation at Ta = 55®C (in still air) .. 1 W 

Storage temperature range . -65®C to 150®C 


^ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" Is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
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74ACT16864 
18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

JUNE 1992 - REVISED APRIL 1993 


recommended operating conditions (see Note 2) 


i 1 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

•oh 

High-level output current 

-24 

mA 

•OL 

Low-level output current 

24 

mA 

At/Av 

input transition rise or fall rate 

0 

10 

ns/V 

ta 

Operating free-air temperature 

-40 

85 

"C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25°C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

Iqh = -50 pA 

4.5 V 

4.4 

4.4 

V 

5.5 V 

5.4 

5.4 

Iqh = -24 mA 

4.5 V 

3.94 

3.8 

5.5 V 

4.94 

4.8 

Iqh = -75 mAt 

5.5 V 


3.85 

VOL 

lOL = 50 pA 

4.5 V 

0.1 

0.1 

V 

5.5 V 

0.1 

0.1 

IOL= 24 mA 

4.5 V 

0.36 

0.44 


0.36 

0.44 

lOL = 75 mAt 

I^QI 


1.65 

•l 

Control inputs 

V| = Vcc or GND 

5.5 V 

±0.1 

±1 

pA 

•oz* 

A or B ports 

Vq = Vcc or GND 

5.5 V 

±0.5 

±5 

pA 

•cc 

V|=VccorGND, lo = 0 

5.5 V 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other inputs at Vcc or GND 

5.5 V 

0.9 

1 

mA 


Control Inputs 

V| = Vcc or GND 

5V 

4.5 


PF 


A or B ports 

Vq = Vcc or GND 

5V 

17 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter Iqz includes the input leakage current. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcq. 
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74ACT16864 

18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

JUNE 1992-REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqo = 5 V ± 0.5 V (uniess otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

tPLH 

A or B 

Bor A 

tPHL 

tPZH 



tPZL 

OEAB or OEBA 

B or A 

tPHZ 



tPLZ 

OEAB or OEBA 

B or A 




Ta = 25“C 


TYP MAX 


MIN 

MAX 

UNIT 

1.6 

10.2 



2.2 8.2 10.1 


3.1 10.2 12.4 


5.1 8.6 10.1 


5 8.3 9. 


2.2 11.1 


3.1 13.8 


5.1 10.8 


5 10.3 


operating characteristics, Vcc = 5 V, = 25^*0 
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74ACT16864 
18-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

JUNE 1992 - REVISED APRIL 1993 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

^plhAphl 

tpLZ/tpZL 

tPHZ^PZH 

Open 

2xVcc 

GND 



LOAD CIRCUIT 


Input 


h-V,- 



VOLTAGE WAVEFORMS 


Input 
(see Note B) 


In-Phase 

Output 


Out-of-Phase 

Output 



VOLTAGE WAVEFORMS 


Timing Input 
(see Note B) 


Data Input 




1.5V 






3V 

OV 

3V 

OV 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpZL- 


tpZH->l 



3V 

OV 

- Vcc 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


C[_ includes probe and jig capacitance. 

Ail input pulses are supplied by generators having the following characteristics: PRR ^10 MHz, Zq = 50 Q, t^ = 3 ns, tf = 3 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voitage Waveforms 
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Member of the Texas Instruments 
Wldebus^'* Family 
Packaged In Plastic 300-mII Shrink 
Small-Outllne Package Using 25-mII 
Center-to-Center Pin Spacings 
Inputs Are TTL-Voltage Compatible 


* Noninverting Outputs 

* TWO 16-Blt, Back-to-Back Registers Store 
Data Flowing In Both Directions 

* Flow-Through Architecture Optimizes 
PCB Layout 


* Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching Noise 


• EPIC"** (Enhanced-Performance Implanted 
CMOS) 1-M.m Process 

* 500-mA Typical Latch-Up Immunity at 125X 


description 

The 'ACT16952 is a 16-blt registered transceiver 
that contains two sets of D-type flip-flops for 
temporary storage of data flowing in either 
direction. It can be used as two 8-bit transceivers 
or one 16-bit transceiver. Data on the A or B bus 
is stored In the registers on the low-to-high 
transition of the clock (CLKAB or CLK B A) inpu t 
provided that the clock-enable (CEAB or CEB A) 
input is low. Taking the output-enable (OEAB or 
OEBA) input low accesses the data on either p ort. 
To avo id false clocking of the flip-flops, CEAB (or 
CEBA) should not be switched from low to high 
while CLKAB (or CLKBA) is low. 


74ACT16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS159B - D3717. JANUARY 1991 - REVISED APRIL 1993 


DL PACKAGE 
(TOP VIEW) 


iSEAgC 

1 


iclkab[ 

2 

55 . 

iCEab[ 

3 

54] 

gnd[ 

4 

53; 

1A1 [ 

5 

52 j 

1A2[ 

6 

51 ] 

Vcc I 

7 

50 ] 

1A3[ 

8 

49 ] 

1A4[ 

9 

48] 

1A5[ 

10 

47 ] 

qnd[ 

11 

46] 

1A6t 

12 

45 ] 

1A7t 

13 

44 ] 

1A8[ 

14 

43 ] 

2A1 [ 

15 

42] 

2A2[ 

16 

41] 

2A3i 

17 

40 ] 

qnd[ 

18 

39 j 

2A4[ 

19 

38 j 

2A5[ 

20 

37] 

2A6[ 

21 

36 ] 

Vcct 

22 

35 j 

2A7[ 

23 

34] 

2A8[ 

24 

33 ] 

gnd[ 

25 

32 j 

2CB»B[ 

26 

31 ] 

2CLKAB[ 

27 

30 ] 

20EAB[ 

28 

29 j 


iCEba 


1B4 

IBS 


1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 


2CLKBA 


The 74ACT16952 is packaged in Tl’s shrink small-outline package (DL), which provides twice the I/O pin count 
and functionality of standard small-outline packages In the same printed-circuit-board area. 


The 74ACT16952 Is characterized for operation from “40®C to 85®C. 


FUNCTION TABLEt 


INPUTS 

OUTPUT 

B 

CEAB 

CLKAB 

OEAB 

A 

H 

X 

L 

X 

Bo* 

B 

H 

L 

X 



t 

L 

L 

L 

19 

T 

L 

H 

H 

Hi 

Bb 

H 

X 

Z 


t A-to-B data flow is shown; B-to-A data flow Is 


similar but uses CEBA, CLKBA, and OEBA. 
f Level of B before the indicated steady-state 
input conditions were established. 


EPIC and Widebus are trademarks of Texas Instruments Incorporated. 
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16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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74ACT16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS159B - D3717, JANUARY 1991 - REVISED APRIL 1993 
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74ACT16952 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS159B - D3717. JANUARY 1991 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to Vcc + 0.5 V 

Output voltage range, Vq (see Note 1) . -0.5 V to Vqq + 0.5 V 

Input clamp current, I|k (V; < 0 or V) > Vcc) . ± 20 mA 

Output clamp current, Iqk (Vq < 0 or Vq > Vcc) .. ± 50 mA 

Continuous output current, Iq (Vq = 0 to Vcc) . ±50 mA 

Continuous current through Vcc o*' . ±400 mA 

Maximum package power dissipation at = 55®C (in still air) . 1 W 

Storage temperature range .. -•65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions (see Note 2) 


I_^_ 

MIN NOM 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

ViL 

Low-level input voltage 

0.8 

V 

V( 

Input voltage 

0 

Vcc 

V 

Vo 

Output voltage 

0 

Vcc 

V 

lOH 

High-level output current 

-24 

mA 

'OL 

Low-level output current 

24 

mA 

At/AV 

Input transition rise or fall rate 

0 

10 

ns/V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


NOTE 2: Unused or floating pins (input or I/O) must be held high or low. 
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54ACT16952, 74ACT16952 
16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

SCAS159B-D3717, JANUARY 1991-REVISED AUGUST 1992 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

Vcc 

Ta = 25“C 

MIN MAX 

UNIT 

MIN TYP MAX 

VOH 

IOH = -50pA 

ES9i 

4.4 

4.4 

V 

ESI 

5.4 

5.4 

•oh = -24 mA 

4.5 V 

3.94 

3.8 

Q^QII 

4.94 

4.8 

Iqh = “50 mAt 

ESSi 




Iqh - “^5 

ESE 


3.85 

VoL 

IqL = 50 pA 


0.1 

0.1 

V 

EEDi 

0.1 

0.1 

•OL = 24 mA 


0.36 

0.44 


0.36 

0.44 

•OL = 50 mAt 

5.5 V 



lOL = 75 mAt 

II^QII 


1.65 

l| 

Control inputs 

V|=Vcc or GND 

5.5 V 

±0.1 

±1 

mA 

loz^ 

A or B ports 

Vq = VcQ or GND 

EBE 

±0.5 

±5 

pA 

•cc 

V| = Vcc or GND, Iq = 0 

IQQQI 

8 

80 

pA 

Alcc^ 

One input at 3.4 V, Other inputs at Vcc or GND 

E9E 

0.9 

1 

mA 

Ci 

Control inputs 

V|=VccorGND 

BEE 

3 


PF 

Cjo 

A or B ports 

Vo = VccorGND 

Kl 

12 


pF 


t Not more than one output should be tested at a time, and the duration of the test should not exceed 10 ms. 
t For I/O ports, the parameter 1 02 includes the input leakage current. 

§ This is the increase in supply current for each Input that is at one of the specified TTL voltage levels rather than 0 Vor Vqq. 


timing requirements over recommended operating free-air temperature range, Vqq = 0.5 V ± 0.5 V 
(unless otherwise noted) 
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74ACT16952 

16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

SCAS159B - D3717. JANUARY 1991 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, 
Vqc = 5 V ± 0.5 V (unless otherwise noted) (see Figure 1) 



operating characteristics, Vqc = 5 V, Ta = 25®C 



PRODUCT PREVIEW infonnatlon eonetmt products in ths formitivs or 
design phase of dsvsiopmsni Characteristic data and other 

r eifications are design goals. Texas Instruments reserves the right to 
nge or discontinue these products without notice. 
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74ACT16952 
16-BIT REGISTERED TRANSCEIVER 
WITH 3-STATE OUTPUTS 

_ SCAS159B - D3717, JANUAR Y 1991 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


From Output 
Under Test 

Cl = 50 
(see Note 





Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at2xVcc 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf = 3 ns, tf = 3 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

0. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Bus-Hold Devices 


ADVANCED TERMINATIONS 


'ACT1071, 'ACT1073 
BUS-HOLD DEVICES 



Features 

• Holds Inputs at Valid Logic Level During • 

3-State Operation , 

• Effective Alternative to Pullup Resistors , 

• Maintains Last-Known State on Bus Line 

• Does Not Load Down the Driving Output • 


Schottky Diode Clamps to Ground 

Reduced Undershoot, Overshoot and Ringing 

SN741071DW 12-Bit Bus Holder With 
Clamp-to-Ground 

SN741073DW 16-Bit Bus Holder With 
Clamp-to-Ground 



4-2 



■ * Designed to Ensure Defined Voitage Levels 

I on Floating Bus Lines in CMOS Systems 
I * Reduces Undershoot and Overshoot 
I Caused By Line Reflections 
I * Repetitive Peak Forward 

Current... Ipp^ = 100 mA 

* Inputs Are TTL-Voitage Compatible 

• Low Power Consumption (Like CMOS) 

• ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 

(C = 200 pF, R = 0) 

* Center-Pin Vcc Configuration 

Minimizes High-Speed Switching Noise 


SN74ACT1071 
10-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS192 - D3994, MARCH 1992 - REVISED APRIL 1993 


D PACKAGE 
(TOP VIEW) 


D1 

D2 

GND 

GND 

D3 

D4 

D5 


1 

U 

14 

2 

13 

3 

12 

4 

11 

5 

10 

6 

9 

7 

8 


] D10 
]D9 
D8 

Vcc 

Vcc 

D7 

D6 


description 

This device is designed to terminate bus lines in CMOS systems. The integrated low-impedance diodes clamp 
the voltage of undershoots and overshoots caused by line reflections and ensure signal integrity. The device 
also contains a bus-hold function that consists of a CMOS-buffer stage with a high-resistance feedback path 
between its output and its input. The SN74ACT1071 prevents bus lines from floating without using pullup or 
pulldown resistors. 

The high-impedance inputs of these internal buffers are connected to the Input terminals of the device. The 
feedback path on each internal buffer stage keeps a bus line tied to the bus holder at the last valid logic state 
generated by an active driver before the bus switches to the high-impedance state. 

The SN74ACT1071 is characterized for operation from-40®C to 85®C. 

logic diagram, one of ten channels (positive logic) 
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SN74ACT1071 

10-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS192-D3994. MARCH 1992-REVISEDAPRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc .. -0.5 V to 7 V 

Input voltage range, V| (see Note 1) .. . -0.5 V to Vqq + 0.5 V 

Continuous input clamp current, I|k (V| < 0 or V| > Vqq) . . ±20 mA 

Positive-peak input clamp current, I|k (V| > Vqq) (ty^, < 1 \xs, duty cycle < 20%) .. 100 mA 

Negative-peak input clamp current, I|k (V| < 0) (tw<1 ps, duty cycle < 20%) .. -100 mA 

Storage temperature range. . ~65®C to 150*^0 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded if the input clamp-current rating is observed. 


recommended operating conditions 


1 _ 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

mam 

uniiiii^ii^ 

V 

V|H 

High-level Input voltage 

2.5 

v 

V|L 

Low-level input voltage 

0.8 

V 

V| 

Input voltage 

0 

Vcc 

V 

Ta 

Operating free-air temperature 

-40 

85 

«c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted)_ 


PARAMETER 

TEST CONDITIONS 

TA = 25"C 

MIN MAX 

UNIT 

MIN TYPt MAX 

•iL 

Vcc = 4-5 to 5.5 V, V| = 0.8 V 


0.1 1 

mA 

ilH 

Vcc = 4-5 to 5.5 V. V| = 2.5 V 

-0.2 -0.5 -1.4 

-0.15 -1.5 

mA 

V|KL 

l|N = -18 mA 

-1.5 

-1.5 

V 

V|KH 

l||\( s 18 mA 

Vcc+ 2 

Vcc+2 

V 

Icc^ 

Vcc = 5.5 V, Inputs open 

4 

40 

pA 

AlcC^ 

One Input at 3.4 V, Other inputs at Vcc 

0.9 

1 

mA 

Cj 

V| = Vcc or GND 

3 


pF 


t All typical values are at Vco = 5 V. 
t Inputs may be set high or low prior to the Iqc measurement. 

§ This is the increase in supply current for each input that is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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SN74ACT1071 
10-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS192 - D3994, MARCH 1992 - REVISED APRIL 1993 


TYPICAL CHARACTERISTICS 


FORWARD CURRENT 


FORWARD CURRENT 


vs 

INPUT VOLTAGE 
(UPPER CLAMPING DIODE) 


vs 

INPUT VOLTAGE 
(LOWER CLAMPING DIODE) 



Figure 1 


Figure 2 


INPUT CURRENT 
vs 



0 1 2 3 4 5 6 


SUPPLY CURRENT 
vs 

INPUT VOLTAGE 



V| ~ Input Voltage - V 


V| - Input Voltage - V 


Figure 3 


Figure 4 
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SN74ACT1071 

10-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS192 - D3994, MARCH 1992 - REVISED APRIL 1993 


APPLICATION INFORMATION 


The SN74ACT1071 terminates the output of a driving device and holds the input of the driven device at the logic level 
of the driver output prior to establishment of the high-impedance state on that output (see Figure 5). 


Input 




Typical Output 


Bus 


CMOS Input 


1 >- 


Output 


Vcc 


GND 


D1 (external connection point) 



0 

11 

1 

[ 

SN74ACT1071 



4 


Figure 5. Bus-Hold Application 
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SN74ACT1073 
16-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS193 - D3992, MARCH 1992 - REVISED APRIL 1993 


* Designed to Ensure Defined Voitage Levels 
on Floating Bus Lines in CMOS Systems 

* Reduces Undershoot and Overshoot 
Caused By Line Reflections 

* Repetitive Peak Forward 
Current... Ifrm = 100 mA 

* Inputs Are TTL-Voltage Compatible 

* Low Power Consumption (Like CMOS) 

* ESD Protection Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 

* Center-Pin Vqq and GND Configuration 
Minimizes High-Speed Switching Noise 

description 

This device is designed to terminate bus lines in CMOS systems. The integrated low-impedance diodes clamp 
the voltage of undershoots and overshoots caused by line reflections and ensure signal Integrity. The device 
also contains a bus-hold function that consists of a CMOS-buffer stage with a high-resistance feedback path 
between its output and its input. The SN74ACT1073 prevents bus lines from floating without using pullup or 
pulldown resistors. 

The high-impedance inputs of these internal buffers are connected to the input terminals of the device. The 
feedback path on each internal buffer stage keeps a bus line tied to the bus holder at the last valid logic state 
generated by an active driver before the bus switches to the high-impedance state. 

The SN74ACT1073 is characterized for operation from-40°C to 85°C. 

logic diagram, one of sixteen channels (positive logic) 

D1 

Vcc 
Vcc 


GND 

GND 
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SN74ACT1073 

16-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS193 - D3992. MARCH 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqc . -0.5 V to 7 V 

Input voltage range, V( (see Note 1) . -0.5 V to Vcc + 0-5 V 

Continuous input clamp current, I|k (V) < 0 or V| > Vqc) .. ±20 mA 

Positive-peak input clamp current, I|k (V) > Vcc) (^w < 1 |as, duty cycle < 20%) . 100 mA 

Negative-peak input clamp current, I|k (V| < 0) (tw<1 ps, duty cycle < 20%) ..-100 mA 

Storage temperature range .. -65‘'C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions* is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input negative-voltage rating may be exceeded If the Input clamp-current rating is observed. 


recommended operating conditions 


1 -- 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

■a 


V 

V|H 

High-level Input voltage 

2.5 

V 

V|L 

Low-level Input voltage 

0.8 

warn 

V| 

Input voltage 

0 

Vcc 

V 

Ta 

Operating free-air temperature 

-40 

85 



electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted)_ 


PARAMETER 

TEST CONDITIONS 

TA = 25“C 

MIN MAX 

UNIT 

MIN TYPt MAX 

l|L 

Vcc = 4.5 to 5.5 V, V|=:0.8V 

0.15 0.3 0.9 

0.1 1 

mA 

IlH 

Vcc = 4.5 to 5.5 V, V| = 2.5 V 

BKam 

-0.15 -1.5 

mA 

V|KL 

l||s| = -18 mA 

-1.5 

-1.5 

mm 

V|KH 

l)IS| = 18mA 

Vcc + 2 

Vcc+ 2 

V 

•cc* 

Vcc = 5.5 V, Inputs open 

4 

40 

mA 

Alcc^ 

One input at 3.4 V, Other inputs at Vcc 

0.9 

1 

mA 

Ci 

V| = Vcc or GND 

3 


PF 


t All typical values are at Vcc = 5 V. 

* Inputs may be set high or low prior to the Ice measurement. 

§ This is the increase in supply current for each Input that Is at one of the specified TTL voltage levels rather than 0 V or Vcc- 
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SN74ACT1073 
16-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS193 - D3992. MARCH 1992 - REVISED APRIL 1993 


TYPICAL CHARACTERISTICS 


FORWARD CURRENT 


vs 

INPUT VOLTAGE 
(UPPER CLAMPING DIODE) 



5.5 6 6.5 7 7.5 8 8.5 9 


V| - Input Voltage - V 
Figure 1 


INPUT CURRENT 
vs 

INPUT VOLTAGE 



FORWARD CURRENT 
vs 

INPUT VOLTAGE 
(LOWER CLAMPING DIODE) 



-2 - 1.75 - 1.5 - 1.25 -1 - 0.75 - 0.5 - 0.25 0 
V| - Input Voltage - V 

Figure 2 


SUPPLY CURRENT 


vs 



0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 


V| - Input Voltage - V 

Figure 4 
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SN74ACT1073 

16-BIT BUS-TERMINATION ARRAY 
WITH BUS-HOLD FUNCTION 

SCAS193 - D3992, MARCH 1992 ~ REVISED APRIL 1993 


APPLICATION INFORMATION 


The SN74ACT1073 terminates the output of a driving device and holds the Input of the driven device at the logic level 
of the driver output prior to establishment of the high-impedance state on that output (see Figure 5). 


Input 


t>~ 


Typical Output 


Bus 


CMOS Input 




Output 


Vcc 


GND 


D1 (external connection point) 



T— 





16 

1 

1 

SN74ACT1073 



6 


Figure 5. Bus-Hold Application 
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Widebus"“ Devices 







1 
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3 
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Crossbar Switch Devices 
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Crossbar Switch Devices 


CROSSBAR SWITCH TECHNOLOGY (CBT) 

Features 

• Widebus™ Functions 

• Advanced Packaging Options (SSOP, 
TSSOP) 

• Near-Zero Propagation Delay 


5 


• Simple FET Switches 

• Very Low On-State Resistance ron 
(4-6 Q) 

• Reduced Input Capacitance Cj (6-8 pF) 

• Industry Standard Pinouts 


■ • Space-Saving Package Option: 

■ Shrink Small-Outline Package 

I Features EIAJ 0.65-mm Lead Pitch 

I * 5-Q Switch Connection Between Two Ports 
I * Near-Zero Propagation Delay 

* TTL-Compatible Input and Output Levels 

* Standard '244-Type Pinout 

* Package Options Include Plastic DIP 
Packages and Small-Outline and Thin 
Shrink Small-Outline Packages 

description 

The SN74CBT3244 provides 8 bits of high-speed 
TTL-compatible bus switching in a standard '244 
pinout. The low on-state resistance of the switch 
allows bidirectional connections to be made while 
adding near-zero propagation delay. 


SN74CBT3244 
DUAL 4-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 

10e[ 

1 

20 

] Vcc 

1A1 [ 

2 

19 

]20E 

2B1 [ 

3 

18 

] 1B1 

1A2[ 

4 

17 

]2A1 

2B2[ 

5 

16 

] 1B2 

1A3[ 

6 

15 

]2A2 

2B3[ 

7 

14 

] 1B3 

1A4[ 

8 

13 

]2A3 

2B4[ 

9 

12 

] 1B4 

gnd[ 

10 

11 

]2A4 


The device Is organized as two 4-blt switches with separate output-enable (OE) inputs. When OE is low, the 
switch is on and port A Is connected to port B. When OE is high, the switch Is open and a high-impedance state 
exists between the two ports. 


The SN74CBT3244 Is packaged in Tl’s shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages In less than half the printed-circuit-board area. 

The SN74CBT3244 Is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


0 ^ 

0^ 

B1-B4 

1 

CD 

00 

FUNCTION 

L 

L 

< 

1 

< 

A5-A8 

Connect 

L 

H 

> 

1 

Z 

Connect 

H 

L 

Z 

A5-A8 

Connect 

H 

H 

Z 

Z 

Disconnect 


PRODUCT PREVIEW information eoncamt products in the formative or 
design phase of development Characteristic data and other 
specifications are design goais. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74CBT3244 

DUAL 4-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


logic symbolt 


logic diagram 


10E 

1A1 

1A2 

1A3 

1A4 

20E 

2A1 

2A2 

2A3 

2A4 


19 


17 


15 


13 


11 


XI 


— 4->- 

16 


14 


12 


3 


5 


7 

— O- 

9 


1B1 

1B2 

1B3 

1B4 

2B1 

2B2 

2B3 

2B4 


t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 



1B1 

1B4 



2B1 


2B4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, Vj (see Note 1) .. -0.5 V to 7 V 

Current into any pin, Iq . 128 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air): DB package . 0.5 W 

DW package .0.85 W 

NT package.1.3 W 

PW package . 0.5 W 

Storage temperature range .. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


i 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Ta 

Operating free-air temperature 

-40 

85 

BEH 
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SN74CBT3244 
DUAL 4-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

MIN TYPt 

MAX 

UNIT 

VlK 

Vcc = 4.5 V. 

l|=-18mA 


-1.2 

V 

l| 

Vcc = 0. 

V| =5.5V 


10 

mA 

Vcc = 5.5 V. 

V| = 5.5 V or GND 


±1 

los 

Vcc = 4.5 V. 

< 

II 

p 

V|(B) = 4.5V 

100 

mA 

•cc 

Vcc = 5.5 V. 

Io = o. 

Vi = Vcc or GND 

1 

mA 

Alcc^ 

Vcc = 3.6 V. 

One input at 2.7 V, 

Other inputs at Vcc or GND 

0.2 

mA 


V| = 3 V or 0 1 

4 

pF 

Co(ON) 

Vo = 3 V or 0. 

Switch on 


8 

pF 

Co(OFF) 

Vo = 3Vor 0. 

Switch off 


6 

pF 

fon^ 

Vcc = 4.5 V. 

V|=0, 

i| = 64 mA 

6 

o 

Vcc = 4.5 V. 

V| = 2.4 V. 

l| = 15 mA 

12 



t All typical values are at Vcc = 5 V, = 25°C. 

♦ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc o'" GND. 

§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 


switching characteristics over recommended operating free-air temperature range, C\^ = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = -40”C 
T0 85°C 

Ta = o°c 

TO 70°C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 

Aor B 

B or A 


0.25 

ns 

tPHL^ 


0.25 

tPZH 

OE 

A or B 


1.5 

7.5 

ns 

tPZL 


1.5 

7.5 

tPHZ 


V 


1.5 

6.5 


tPLZ 

'JC 

T 


1.5 

6.5 



^ This parameter is characterized but not tested. This propagation delay is due to the RC delay of the on-state resistance of the switch and the 
load capacitance. 
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SN74CBT3244 

DUAL 4-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ^PZL 

7V 

tPHZ^PZH 

GND 



LOAD CIRCUIT 


Output 

Control 

(low-level 

enabling) 



Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


tpzL- 


tpZH-^l 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tr s 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 


, TfeXAS 

Instruments 

POST OFFICE BOX 655303 ♦ DALLAS. TEXAS 75265 


5-6 




SN74CBT3245 
8-BIT CROSSBAR SWITCH 


f NOVEMBER 1992 - REVISED APRIL 1993 

• 5-Q Switch Connection Between Two Ports nt, dw, or pw package 

* Near-Zero Propagation Deiay 
* TTL-Compatibie Input and Output Levels 
* Standard '245-Type Pinout 
* Package Options Include Plastic DIP 
Packages and Small-Outline and Thin 
Shrink Small-Outline Packages 

description 

The SN74CBT3245 provides 8 bits of high-speed 
TTL-compatible bus switching in a standard '245 
pinout. The low on-state resistance of the switch 
allows connections to be made while adding 
near-zero propagation delay. 

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When OE is low 
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is 
open and a high-impedance state exists between the two ports. 

The SN74CBT3245 is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 


logic symbolt logic diagram (positive iogic) 



t This symbol Is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 




PRODUCT PREVIEW infonnatlon eonetmt products In the fornurthw or 
desim phtM of development Charecterietic data and other 
epeclfieatione are design goals. Texas Inetruments mserves the tight to 
enange or discontinue these products without notics. 
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SN74CBT3245 

8-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) —... -0.5 V to 7 V 

Current Into any pin, Iq . 128 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Maximum power dissipation at = 55®C (In still air): PW package . 0.5 W 

DW package .0.85 W 

NT package.1.3 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded if the input and output ciamp-current ratings are observed. 


recommended operating conditions 


I_^_I 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

VlL 

Low-level input voltage 

0.8 

V 

ta 

Operating free-air temperature 

-40 

85 

mm 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

V|K 

Vcc = 4.5 V. 

l|=-18mA 


-1.2 

V 

l| 

vcc = o. 

Vi = 5.5V 


10 

pA 

Vcc = 5.5 V, 

V| = 5.5Vor GND 


±1 

lOS 

Vcc = 4.5 V, 

V|(A) = 0. 

V|(b) = 4.5V 

100 

mA 

icc 

Vcc = 5.5 V. 

O 

II 

p 

V|=Vcc or GND 

1 

mA 

Alec* 

Vcc = 3.6 V, 

One input at 2.7 V, 

Other inputs at Vcc or GND 

0.2 

mA 


V|=3VorO I 

4 

PF 

Co(ON) 

Vo = 3Vor 0. 

Switch on 


8 

PF 

Co(OFF) 

Vo = 3Vor 0, 

Switch off 


6 

pF 

'’on^ 

Vcc = 4.5 V, 

V| = 0, 

i| = 64 mA 

6 

Q 

Vcc = 4.5 V, 

V| =2.4V. 

ll = 15mA 

12 


t All typical values are at Vcc = 5 V, T^ = 25‘*C. 

t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 
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PRODUCT PREVIEW 


SN74CBT3245 
8-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, C|^ = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

TA--40X 
T0 85°C 

Ta-0°C 

TO 70“C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 

Aor B 

B or A 


0.25 


tPHL^ 


0.25 


tPZH 

^or OE 

A or B 


1.5 


ns 

tpZL 


1.5 

wm 

tPHZ 

^or OE 

V 


1.5 

6.5 

ns 

tPLZ 

Y 


1.5 

6.5 


t This parameter is characterized but not tested. This propagation delay is due to the RC delay of the on-state resistance of the switch and the 
load capacitance. 


PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

<PLH/tPHL 

Open 

tpLZ/tpZL 

7V 

tPHZ/tPZH 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
S1 at 7 V 
(see Note C) 

Output 
Waveform 2 
S1 at GND 
(see Note C) 



tP2L->| 


tpZH->l 



VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. 

B. 

C. 

D. 


C|_ includes probe and jig capacitance. 

All input pulses are supplied by generators having the following characteristics: PRR s. 10 MHz, Zq = 50 O, tp s 2,5 ns, tf s 2.5 ns. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

The outputs are measured one at a time with one input transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


* Space-Saving Package Option: 

Shrink Smaii-Outilne Package Features 
EiAJ 0.65-mm Lead Pitch 

* 5-Q Switch Connection Between Two Ports 

* Near-Zero Propagation Deiay 

* TTL-Compatibie input and Output Leveis 

* Package Options inciude Piastic DIP 
Packages and Small-Outline and Thin 
Shrink Small-Outline Packages 

description 

The SN74CBT3383 provides 10 bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation delay. 

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides data exchanging of the AB 
and CD pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected 
when BE is low. 

The SN74CBT3383 is packaged In Tl’s shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 

The SN74CBT3383 Is characterized for operation from -40®C to 85®C. 

FUNCTION TABLE 


BE 

BX 

A1-A5 

B1-B5 

FUNCTION 

L 

L 

C1-C5 

D1-D5 

Connect 

L 

. H 

D1-D5 

01-C5 

Exchange 

H 

x 

Z 

Z 

Disconnect 


DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 



PRODUCT PREVIEW information conctma products in the formativs or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments leserves the right to 
change or discontinue theee products without notice. 
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PRODUCT PREVIEW 


SN74CBT3383 

10-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 

logic symbolt 


BX 

BE 


A1 

B1 

A2 

B2 

A3 

B3 

A4 

B4 

AS 

B5 


13 


11 


14 


17 


18 


21 


22 






& + 


& + 




-O- 


-4>- 






XI,2 

X3,4 


1.3 

2.4 


2.3 

1.4 


-O- 




-4-►- 




10 


15 




16 


19 




20 


23 


Cl 

01 

C2 

02 

C3 

03 

C4 

04 

C5 

05 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 


logic diagram (positive logic) 



Cl 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . ... -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Current into any pin, Iq . 128 mA 

Input clamp current, IjK (V| < 0) . -50 mA 

Maximum power dissipation at = 55°C (in still air): DB package.0.5 W 

DW package .0.85 W 

NT package.1.3 W 

PW package . 0.5 W 

Storage temperature range . -65®C to 150*^0 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 


recommended operating conditions 


1 - 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Ta 

Operating free-air temperature 

-40 

85 

X 
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SN74CBT3383 
10-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992-REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt 

MAX 

UNIT 

VlK 

vee = 4.5V. 

l|=-18mA 


-1.2 

V 

l| 

Vee = 0. 

V| = 5.5 V 


10 

mA 

vee = 5.5 V. 

V| = 5.5 V or GND 


±1 

•os 

Vee = 4.5 V. 

< 

II 

p 

V|(B) =4.5V 

100 

mA 

•cc 

Vee = 5.5 V, 

o 

II 

p 

V| = Vee O'* GND 

1 

mA 

Alee* 

Vee = 3.6 V. 

One input at 2.7 V. 

Other inputs at Vee of GND 

0.2 

mA 

Miam 

V| = 3 V or 0 

4 

pF 

Co(ON) 

Vo = 3Vor 0, 

Switch on 


8 

pF 

Co(OFF) 

Vq = 3 V or 0, 

Switch off 


6 

pF 

f^on^ 

Vec = 4.5 V. 

V| = 0. 

l| = 64 mA 

6 

o 

Vee = 4.5 V. 

V|=2.4V. 

l| = 15 mA 

12 



t All typical values are at Vcc = 5 V, Ta = 25°C. 

t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vqq or GND. 

§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 


switching characteristics over recommended operating free-air temperature range, C[_ = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = -40°C 
TO 85°C 

Ta = 0X 

TO 70°C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 

Aor B 

B or A 


0.25 

ns 

tPHL’’* 


0.25 

tPLH 

BX 

A or B 


1.5 

7.5 

ns 

tPHL 


1.5 

7.5 

tpZH 

BE 

A r^r R 


1.5 

7.5 


tpZL 

^ or D 


1.5 

7.5 


tPHZ 

BE 

V 


1.5 

6.5 

ns 

tPLZ 

T 


1.5 

6.5 


^ This parameter is characterized but not tested. This propagation delay is due to the RC delay of the on-state resistance of the switch and the 
load capacitance. 
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SN74CBT3383 

10-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 



3V 

OV 

3V 

VOL 

VOH 

«0V 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 O, tf ^ 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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SN74CBT3384 
DUAL 5-BIT CROSSBAR SWITCH 


■ * Space-Saving Package Option: 

■ Shrink Smaii-Outiine Package 

■ Features EiAJ 0.65-mm Lead Pitch 

I • 5-Q Switch Connection Between Two Ports 
I * Near-Zero Propagation Delay 

* TTL-Compatible Input and Output Levels 

* Package Options Include Plastic DIP 
Packages and Small-Outline and Thin 
Shrink Small-Outline Packages 

description 

The SN74CBT3384 provides 10 bits of high¬ 
speed TTL-compatible bus switching. The low 
on-state resistance of the switch allows 
bidirectional connections to be made while adding 
near-zero propagation delay. 


NOVEMBER 1992 - REVISED APRIL 1993 


DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 

10E [ 


1 Vcc 

1B1 [ 

2 23 

] 2B5 

1A1 [ 

3 22 

] 2A5 

1A2 [ 

4 21 

] 2A4 

1B2 [ 

5 20 

] 2B4 

1B3 [ 

6 19 

] 2B3 

1A3 [ 

7 18 

] 2A3 

1A4 [ 

8 17 

] 2A2 

1B4 [ 

9 16 

] 2B2 

1B5 [ 

10 15 

] 2B1 

1A5 [ 

11 14 

] 2A1 

GND [ 

12 13 

] 20E 


The device is organized as two 5-blt switches with separate output-enable (OE) Inputs. When OE is low, the 
switch is on and port A is connected to port B. When OE is high, the switch Is open and a high-impedance state 
exists between the two ports. 


The SN74CBT3384 is packaged in Tl’s shrink small-outline package (DB), which provides the same I/O pin 
count and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN74CBT3384 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 


1^3 

^^1 

B1-B5 

B6-B10 

FUNCTION 

L 

L 

A1-A5 

A6-A10 

Connect 

L 

H 

A1-A5 

Z 

Connect 

H 

L 

Z 

A6-A10 

Connect 

H 

H 

Z 

Z 

Disconnect 


PRODUCT PREVIEW information concerns products in the formative or 
design phase of development Characteristic data and other 
specifications are design goals. Texas Instruments reserves the right to 
change or discontinue these products without notice. 
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SN74CBT3384 

DUAL 5-BIT CROSSBAR SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 


logic symbolt logic diagram (positive logic) 

1A1 

1A5 


10E 


2A1 

2A5 

t This symbol is in accordance with ANSI/IEEE Std 91 -1984 
and lEC Publication 617-12. 

2 ^ 


absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vcc . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) ... -0.5 V to 7 V 

Current into any pin, Iq ... 128 mA 

Input clamp current, 1 |k (V| < 0) . -50 mA 

Maximum power dissipation at = 55*^0 (in still air): DB package.0.5 W 

DW package .0.85 W 

NT package.1.3 W 

PW package . 0.5 W 

Storage temperature range. -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those Indicated under “recommended operating conditions* is not 
implied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 





recommended operating conditions 
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SN74CBT3384 
DUAL 5-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS | 

MIN TYPt 

MAX 

UNIT 

V|K 

Vcc = 4.5V. 

I| =-18mA 


-1.2 

V 

l| 

vec = 0. 

V| = 5.5 V 


10 

mA 

Vcc = 5.5V, 

V| = 5.5 V or GND 


±1 

los 

Vcc = 4.5V, 

V|{A) = 0, 

Vi(B) =4.5 V 

100 

mA 

•cc 

vcc = 5.5y 

O 

II 

p 

Vj = Vec or GND 

1 

mA 

Alec* 

Vcc = 3.6V. 

One input at 2.7 V, 

Other inputs at Vec or GND 

0.2 

mA 

_ 

Control pins 

V| = 3VorO 1 

4 

pF 

Co(ON) 

Vo = 3Vor 0. 

Switch on 


8 

pF 

Co(OFF) 

Vq = 3 V or 0, 

Switch off 


6 

pF 

''on^ 

Vcc = 4.5V, 

V| =0. 

l| = 64 mA 

6 

Q 

Vcc = 4.5V. 

V| =2.4V. 

l| = 15 mA 

12 


t All typical values are at Voc = 5 V, = 25°C. 

* This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcq or GND. 

§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta=-40°C 
TO 85°C 

Ta = 0°C 
TO70"C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 


B or A 


0.25 

ns 

tPHL^ 

A or D 


0.25 

tpZH 

OE 

A D 


1.5 

7.5 

ns 

'P2L 

A Of D 


1.5 

7.5 

tPHZ 

OE 

V 


1.5 

6.5 

ns 

tPLZ 

Y 


1.5 

6.5 


^ This parameter is characterized but not tested. This propagation delay is due to the RC delay of the on-state resistance of the switch and the 
load capacitance. 
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SN74CBT3384 

DUAL 5-BIT CROSSBAR SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

IPLHAPHL 

tpLZ/tpZL 

IPHZ/^PZH 

Open 

7V 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SlatGND 
(see Note C) 


\l.5V /1.5 V 

iN . . . ./| - 


tpZL-^ I , 

tpL2-+j I*- 


\l.5V j 1/^ 

\ / VoL^^0.3V 


IPZH-^ 


tpHZ-^l j4- 


3V 

OV 

3V 

VOL 




-aFv 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. includes probe and jig capacitance. 

B. Ail input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tp s 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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SN74CBT6800 
10-BIT CROSSBAR SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

MARCH 1993 - REVISED APRIL 1993 


• 5~Q Switch Connection Between Two Ports dw, nt, or pw package 

• Near-Zero Propagation Deiay (top view) 

• TTL-Compatibie input and Output Leveis ON [ i ^ 24 ] Vcc 

• Outputs Are Precharged by Bias Voitage to A1 [ 2 23 ] B1 

Minimize Signai Distortion During Live A2 [ 3 22 ] B2 

Insertion A3 [ 4 21 ] B3 

• Package Options Include Plastic DIP A4 [ 5 20 ] B4 

Packages and Small-Outline and Thin A 5 [ 6 19 ] B5 

Shrink Small-Outline Packages A6 [ 7 18 ] B6 

A7 [ 8 17 ] B7 

description A8 [ 9 le ] B8 

A9 [10 15 ] B9 

The SN74CBT6800 provides 10 bits of high- A10 [ 11 14 ] B10 

speed TTL-compatible bus switches. The low [ ^2 13 ] biasv 

on-state resistance of the switch allows 1 —--j 

bidirectional connections to be made while adding 
near-zero propagation deiay. The device also 
precharges the B port to a user-selectable bias 
voltage (BIASV) to minimize live-insertion noise. 

The SN74CBT6800 Is organized as one 10 -bit switch bank with a single enable (ON) input. When ON is low, 
the switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is 
open and the B port is precharged to the BIASV voltage through the equivalent of a 10-kQ resistor. 

The SN74CBT6800 is charadterized for operation from -40®C to 85®C. 


ON [ 



A1 [ 

2 

23 

A2 [ 

3 

22 

A3 [ 

4 

21 

A4 [ 

5 

20 

A5 [ 

6 

19 

A6 [ 

7 

18 

A7 [ 

8 

17 

A8 [ 

9 

16 

A9 [ 

10 

15 

A10 [ 

11 

14 

GND [ 

12 

13 


FUNCTION TABLE 


logic symbolt 


1 ^ nJ 

VI 


At 

VO 

13 

AjC 


Z 

n r 

1 1,2 i 


ON 

B1-B10 

FUNCTION 

L 

A1-A10 

Connect 

H 

BIASV 

Precharge 


logic diagram 



t This symbol is in accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 
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SN74CBT6800 

10-BIT CROSSBAR SWITCH 

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

MARCH 1993 - REVISED APRIL 1993_ 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vqq . -0.5 V to 7 V 

Bias voltage range, BIASV . -0.5 V to Vqc V 

Input voltage range, V| (see Note 1) .. -0.5 V to Vqq -i- 0.5 V 

Current into any pin, Iq ... 128 mA 

Input clamp current, I|k (V| < 0 ) . -50 mA 

Maximum power dissipation at = 55''C (in still air): DW package ...0.85 W 

NT package.1.3 W 

PW package . 0.5 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under “absolute maximum ratings* may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions" is not 
impiied. Exposure to absoiute-maximum-rated conditions for extended periods may affect device reliabiiity. 

NOTE 1: The input and output negative-voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 


recommended operating conditions 


1 _^_ 1 

MiN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

BIASV 

Supply voltage 

0 

Vcc 

V 

V|H 

High-level input voltage ^ 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

ta 

Operating free-air temperature 

-40 

85 

mm 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS j 

MiN 

TYPt 

MAX 

UNIT 

V|K 

Vcc-4.5 V, 

l| = -18mA 


-1.2 

V 

i| 

Vcc-0. 

V( = 5.5V 


10 

pA 

Vcc-5.5 V. 

Vf = 5.5VorGND 


±1 

‘0 

Vcc-4.5 V, 

BIASV = 2.4 V, 

o 

II 

0.25 

mA 

los 

Vcc-4.5 V, 

V|{A) = 0, 

V|(B) = 4.5 V 

100 

mA 

icc 

Vcc-5.5 V, 

IQ-O. 

Vj = Vcc or GND 

1 

mA 

Alcc^ 

Vcc-3.6 V, 

One input at 2.7 V, 

Other inputs at Vcc or GND 

0.2 

mA 


V| = 3VorO 

4 

PF 

Co(ON) 

Vo = 3Vor 0, 

Switch on 


8 

pF 

Co(OFF) 

Vo = 3Vor 0, 

Switch off 


6 

pF 

, If 

Vcc = 4.5 V, 

V| =0, 

l| = 64 mA 

6 


rorr 

Vcc-4.5 V, 

V| =2.4V, 

l| = 15mA 

12 


io 

Vcc-4.5 V, 

BIASV = 2.4 V, 

o 

II 

0.25 

mA 


t All typical values are at Vcc = 5 V, Ta = 25®C. 

§ This is the increase In supply current for each input that Is at the specified TTL voltage level rather than Vcc o'” 

^ Measured by the voltage drop between the A and B pins at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 
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SN74CBT6800 
10-BIT CROSSBAR SWITCH 
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION 

MARCH 1993 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = -40°C 
T0 85X 

Ta = 0“C 

TO 70°C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 

Aor B 

B or A 


0.25 

ns 

tPHL*^ 


0.25 

tpZH^ 

ON 

AorB 


1.5 

7.5 


tpzL§ 


1.5 

7.5 


tPHZ* 


A or B 


1.5 

6.5 

ns 

tpLZ§ 


1.5 

6.5 


t This parameter is characterized but not tested. This propagation delay Is due to the RC delay of the on-state resistance of the switch and the 
load capacitance, 
t BIASV = GND 
§ BIASV = 3 V 


PARAMETER MEASUREMENT INFORMATION 


7V 


From Output_ 

Under Test 

Cl = 50 pF 
(see Note A) 


500 Q 
-AA/V- 




500 Q 


LOAD CIRCUIT 


O Open 
GND 


Input 
(see Note B) 


Output 



tPHL 



Output 

Control 

3V 

(low-level 

enabling) 

Output 


Waveform 1 

OV 

SI at7V 


(see Note C) 

VOH 

Output 

Waveform 2 

VOL 

SI at GND 
(see Note C) 


VOLTAGE WAVEFORMS 


TEST 

SI 

tPLH/tPHL 

Open 

tPLZ^PZL 

7V 

tPHZ/tpZH 

GND 


\l.5V /l.5V 

i\- a - 


tpZL- 


tpLZ-^ |<- 


\l.5V j \/^ 

\ j / Vol^0-3V 

I tpHz-^i k- 

tpZH ^ I 


^VoH“0.3V 


3V 

OV 

3V 

VoL 

VOH 
« OV 


VOLTAGE WAVEFORMS 


NOTES: A. Cl includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf s 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when.disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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■ * 5-Q Switch Connection Between TWo Ports 

I • Near-Zero Propagation Deiay 
I * TTL-Compatible Input and Output Levels 
I * Packaged In Plastic 300-mil Shrink 
> Small-Outline and Thin Shrink 
Small-Outline Packages 

description 

The SN74CBT16209 provides 18 bits of 
high-speed TTL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation deiay. 

The device operates as an 18-bit bus switch or a 
9-bit bus exchanger, which provides data 
exchanging between the four signal ports using 
the data-select inputs (S0-S2). 

The SN74CBT16209 is characterized for 
operation from -40®C to 


SN74CBT16209 
18-BIT BUS EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


DGG OR DL PACKAGE 
(TOP VIEW) 


so[ 

7 ^ 

48; 

1A1[ 

2 

47; 

1A2i 

3 

46] 

GNoi 

4 

45 . 

2Ali 

5 

44 ! 

2A2i 

6 

43 ] 

Veci 

7 

42] 

3A1[ 

8 

41 . 

3A2[ 

9 

40 ] 

gnd[ 

10 

39 ] 

4A1[ 

11 

38 ] 

4A2[ 

12 

37 ] 

5Al[ 

13 

36 ] 

5A2i 

14 

35 ] 

gnd[ 

15 

34] 

6A1[ 

16 

33 ] 

6A2i 

17 

32 ] 

7Ali 

18 

31] 

7A2[ 

19 

30 ] 

gnd[ 

20 

29 ] 

8A1[ 

21 

28 ] 

8A2[ 

22 

27 ] 

9Alt 

23 

26 ] 

9A2[ 

24 

25 ] 


GND 


GND 

4B1 

4B2 

5B1 

5B2 

GND 

6 B1 

6B2 

7B1 


9B1 

9B2 


FUNCTION TABLE 


I FLOW CONTROL 

OUTPUTS 

FUNCTION 

SO 

SI 

S2 

A1 

A2 

L 

L 

L 

2 

2 

Disconnect 

H 

L 

L 

Z 

B2 

A2toB2 

L 

H 

L 

B2 

2 

A1 to B2 

H 

H 

L 

B1 

B2 

A1 to B1,A2to B2 

L 

L 

H 

B1 

2 

A1 to B1 

H 

L 

H 

2 

2 

Disconnect 

L 

H 

H 

2 

B1 

A2toB1 

H 

H 

H 

B2 

B1 

A1 to B2, A2 to B1 


PRODUCT PREVIEW Inforniatlon eonetmt products in ths formstivs or 
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change or discontinue these products without notice. 
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SN74CBT16209 

18-BIT BUS EXCHANGE SWITCH 


NOVEMBER 1992 ~ REVISED APRIL 1993 

logic symbolt logic diagram 



t This symbol is In accordance with ANSI/IEEE Std 91-1984 
and lEC Publication 617-12. 

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc . . . -0.5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Current Into any pin, Iq ... 128 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Maximum power dissipation at Xa = 55®C (in still air): DGG package . . 0.6 W 

DL package .0.85 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under ‘absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under ‘recommended operating conditions” is not 
Implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The Input and output negative-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
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SN74CBT16209 
18-BIT BUS EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


recommended operating conditions 


1 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = 4.5 V, li=“18mA 

-1.2 

V 

i| 

Vcc = 0. V| = 5.5 V 

10 

pA 

Vcc = 5.5 V. V| = 5.5 V or GND 

±1 

ios 

Vcc = 4.5 V, V|(A)=0, Vi(b) = 4.5V 

100 

mA 

•cc 

Vcc = 5.5 V, IO = 0. V|=VccorGND 

1 

mA 

Alcc^ 

Vcc = 3.6 V, One input at 2.7 V, Other inputs at Vcc 

0.2 

mA 

Emmmm 

V| = 3 V or 0 

4 

pF 

Co(ON) 

Vq = 3 V or 0, Switch on 

8 

pF 

Co(OFF) 

Vq = 3 V or 0, Switch off 

6 

pF 

•"on^ 

Vcc = 4.5 V, V| =0, l| = 64 mA 

6 

Q 

Vcc = 4.5 V, V|=2.4V, l| = 15mA 

12 


t All typical values are at Vqc = 5 V, = 25°C. 

t This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vcc or GND. 

§ Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower of the voltages of the two (A or B) pins. 


switching characteristics over recommended operating free-air temperature range, Cl, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

Ta = -40°C 
TO 85X 

Ta = 0X 

TO 70°C 

UNIT 


MIN MAX 

MIN 

MAX 


tPLH^ 

A or B 

B or A 


0.25 


tPHL^ 


0.25 


tPLH 

SO, SI, S2 

A or B 


1.5 

7.5 

ns 

tPHL 


1.5 

7.5 

tpZH 

SO, SI, S2 

Aor B 


1.5 

7.5 


tPZL 


1.5 

7.5 

ns 

tPHZ 

SO, SI, S2 

Aor B 


1.5 

6.5 

ns 

tPLZ 


1.5 

6.5 


^ This parameter is characterized but not tested. This propagation delay is due to the RC delay of the on-state resistance of the switch and the 
load capacitance. 
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PRODUCT PREVIEW 


SN74CBT16209 

18-BIT BUS EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 

PARAMETER MEASUREMENT INFORMATION 


TEST 

SI 

^PUV^PHL 

tpLZ^pZL 

tPHZ/^PZH 

Open 

7V 

GND 



LOAD CIRCUIT 



Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI atGND 
(see Note C) 


r1.5V 




'PZL-^l l4- I I 

! ‘PL3-*! k- 


I 


1.5 V 


— 

j|£VpiJ^^.3V 


tpZH-#! 14- 



3V 

OV 

3V 

VOL 


OV 


VOLTAGE WAVEFORMS 


VOLTAGE WAVEFORMS 


NOTES: A. C^ includes probe and jig capacitance. 

B. All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq > 50 Q, t^ s 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voitage Waveforms 
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■ • 5-Q Switch Connection Between TWo Ports 

■ • Near-Zero Propagation Delay 

I * TTL-Compatible Input and Output Levels 
I * Packaged In Plastic 300-mll Shrink 
I Small-Outllne and Thin Shrink 
Small-Outline Packages 

description 

The SN74CBT16212 provides 24 bits of high¬ 
speed TTL-compatible bus switching or 
exchanging. The low on-state resistance of the 
switch allows bidirectional connections to be 
made while adding near-zero propagation delay. 

The device operates as a 24-bit bus switch or a 
12-bit bus exchanger, which provides data 
exchanging between the four signal ports, via the 
data-select pins (S0-S2). 

The SN74CBT16212 is characterized for 
operation from -40®C to 85®C. 


SN74CBT16212 
24-BIT BUS-EXCHANGE SWITCH 

NOVEMBER 1992 - REVISED APRIL 1993 


OQQ OR DL PACKAGE 
(TOP VIEW) 

SO 

[ 


]S1 

1A1 

[ 

2 

55 

]S2 

1A2 

[ 

3 

54 

]1B1 

2A1 

[ 

4 

53 

]1B2 

2A2 

[ 

5 

52 

]2B1 

3A1 

[ 

6 

51 

]2B2 

3A2 

[ 

7 

50 

]3B1 

GND 

[ 

8 

49 

]gnd 
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48 
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11 

46 
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12 

45 
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13 

44 

]5B2 

6A2 

[ 

14 

43 

]6B1 

7A1 

[ 

15 

42 

]6B2 

7A2 

[ 

16 

41 

]7B1 

VCC 

[ 

17 

40 

]7B2 

8 A1 

[ 

18 

39 

]8B1 

GND 

[ 

19 

38 

]gnd 

8A2 

[ 

20 

37 

}8B2 

9A1 

[ 

21 

36 

}9B1 

9A2 

[ 

22 

35 

]9B2 

10A1 

[ 

23 

34 

]10B1 

10A2 

[ 

24 

33 

]10B2 

11A1 

[ 

25 

32 
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11A2 

[ 

26 

31 

]11B2 

12A1 

[ 

27 

30 

]12B1 

12A2 

[ 

28 

29 
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FUNCTION TABLE 


1 FLOW CONTROL 

OUTPUTS 

FUNCTION 

SO 

si 

S2 

A1 

A2 

L 

L 

L 

Z 

2 

Disconnect 

H 

L 

L 

z 

B2 

A2toB2 

L 

H 

L 

B2 

Z 

A1 to B2 

H 

H 

L 

B1 

B2 

A1 to B1.A2toB2 

L 

L 

H 

B1 

z 

A1 to B1 

H 

L 

H 

Z 

z 

Disconnect 

L 

H 

H 

z 

B1 

A2to B1 

H 

H 

H 

B2 

B1 

A1 toB2, A2toB1 
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SN74CBT16212 
24-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)t 


Supply voltage range, Vqc . -0*5 V to 7 V 

Input voltage range, V| (see Note 1) . -0.5 V to 7 V 

Current into any pin, Iq . 128 mA 

Input clamp current, I|k (V| < 0) . -50 mA 

Maximum power dissipation at = 55®C (in still air): DGG package . 0.7 W 

DL package .1 W 

Storage temperature range . -65®C to 150®C 


t Stresses beyond those listed under "absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions” is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 

NOTE 1: The input and output negative-voltage ratings may be exceeded If the Input and output clamp-current ratings are observed. 


recommended operating conditions 


1 _ 1 

MIN 

MAX 

UNIT 

Vcc 

Supply voltage 

4.5 

5.5 

V 

V|H 

High-level Input voltage 

2 

V 

V|L 

Low-level input voltage 

0.8 

V 

Ta 

Operating free-air temperature 

-40 

85 

“C 


electrical characteristics over recommended operating free-air temperature range (uniess 
otherwise noted) 


parameter 

TEST CONDITIONS 

MIN TYPt MAX 

UNIT 

V|K 

Vcc = V, l| =: -18 mA 

-1.2 

V 

l| 

Vcc = 0. V| = 5.5V 

10 

mA 

Vcc = 5.5 V, V| = 5.5 V or GND 

±1 

los 

Vcc = 4.5 V, V|(A)=0, V|(b) = 4.5V 

100 

mA 

Ice 

Vcc = 5.5 V, IO = 0. V|=VccorGND 

1 

mA 

Alcc^ 

Vcc = 5-6 V, One Input at 2.7 V, Other inputs at Vcc O'" 

0.2 

mA 


V|=3VorO 

4 

PF 

Co(ON) 

Vq = 3 V or 0, Switch on 

8 

PF 

Co(OFF) 

Vq = 3 V or 0, Switch off 

6 

pF 

ron^ 

Vcc = 4.5 V, V| =0, l| = 64mA 

6 

Q 

Vcc = 4.5 V, V| =2.4V, l| = 15mA 

12 


t All typical values are at Vcc = 5 V, T^ = 25°C. 

♦ This is the increase in supply current for each Input that is at the specified TTL voltage level rather than Vcc o*" GND. 

§ Measured by the voltage drop between the A and B pins at the indicated current through the switch. On-state resistance (ron) is determined by 
the lower between the A or B pins. 
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PRODUCT PREVIEW 


SN74CBT16212 

24-BIT BUS-EXCHANGE SWITCH 


NOVEMBER 1992 - REVISED APRIL 1993 


switching characteristics over recommended operating free-air temperature range, = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 

FROM 

(INPUT) 

TO 

(OUTPUT) 

tRLH*^ 

Aor B 

Bor A 

tPHL'*’ 

tPLH 

SO. S1,S2 

Aor B 

tPHL 

tpZH 

S0,S1,S2 

Aor B 

tpZL 

tPHZ 

S0,S1,S2 

AorB 

tPLZ 


Ta=:-40“C 
TO 85X 


Ta = 0»C 
TO70X 


MIN MAX MIN MAX 


0.25 


1.5 


1.5 


1.5 


.5 


1.5 6.5 




t This parameter is characterized but not tested. This propagation delay is due to the RC deiay of the on-state resistance of the switch and the 
ioad capacitance. 


From Output_ 

Under Test 

Cl - 50 pF 
(see Note A) 


PARAMETER MEASUREMENT INFORMATION 

O TEST 

500 Q O Open tpLHApf 

>——VA-^ tpLz/tp3 

YGND 



TEST 

SI 

tPLH/tpHL 

Open 

tpLZ^pZL 

7V 

tPHZ^PZH 

GND 


LOAD CIRCUIT 


Input 
(see Note B) 


-3V 

1.5V 

S- - ov 


-VOH 

1.5 V 

^- VoL 


VOLTAGE WAVEFORMS 


Output 

Control 

(low-level 

enabling) 

Output 
Waveform 1 
SI at7V 
(see Note C) 

Output 
Waveform 2 
SI at GND 
(see Note C) 


<PZL -♦! k- I I 

_I ! tpLZ -♦! ]♦- 

r\l.5V 1/^ 


VoL + 0.3 V 


I I tpHZ-^ 

tpZH ->1 


: VOH-0.3V 


VOLTAGE WAVEFORMS 


NOTES; A. Cl includes probe and jig capacitance. 

B. All Input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zq = 50 Q, tf s 2.5 ns, tf s 2.5 ns. 

C. Waveform 1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 Is for an output with internal conditions such that the output Is high except when disabled by the output control. 

D. The outputs are measured one at a time with one input transition per measurement. 

Figure 1. Load Circuit and Voltage Waveforms 
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Texas Instruments Incorporated (Tl) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
Information being relied on is current. 

Tl warrants performance of Its semiconductor products and related software to current 
specifications in accordance with Tl’s standard warranty. Testing and other quality control 
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Introduction 


The evolution to 3.3-V supply is being driven by a complex matrix of requirements. Leading the way are the 
characteristics of advanced semiconductor processing and the need to reduce system power without a corresponding 
tradeoff in system performance. Reduction of the horizontal and vertical feature sizes of transistors is the most common 
method of increasing the density of cells that can be contained in an integrated circuit. These feature sizes or geometries 
are typically represented as minimum process dimensions for advanced products such as dynamic random access 
memories (DRi^s). 

DRAM manufacturers have forecasted that all 64M versions will be developed for operation from a supply voltage of 
3.3 +/- 0.3 V. For 16M-DRAM products, there is no such rule-of-thumb as certain vendors expect to operate from 
3.3 V, while others offer different product versions with differing voltage levels. An approach used by several 
manufacturers is to provide 5-V power supply operation externally with internal step-down conversion to 3.3 V. For 
static random access memories (SRAMs), manufacturers have announced that most versions of the 16M will operate 
at 3.3 V or lower (with some down to 2.7 V). 

Typical IM-DRAM geometries are on the order of 1.2 pm, and it is not a problem to apply a 5-V power supply to these 
type of products. However, as the feature sizes of DRAMs shrink, the stresses of 5-V operation can preclude their reliable 
operation due to high field-effect failures. One such effect is hot-carrier injection which over time increases the 
transistor’s threshold, leading to eventual nonoperation. Another field-effect concern is the breakdown of the transistor’s 
gate oxide, causing internal shorts. Therefore, reducing the supply voltage is one way to ensure reliable operation of 
devices fabricated in state-of-the-art processes. 

The reduction of VqC 5 V to 3.3 V also reduces the power consumed by the device, increasing system reliability 
while reducing costs associated with the removal of the heat. The power consumption of a device is primarily a function 
of its capacitive load, frequency of operation, and supply voltage. However, capacitive load and frequency have a linear 
effect on a device’s power consumption while supply voltage has a square relationship. Because of this square 
relationship, a small reduction in voltage significantly reduces the power consumed, as illustrated in Figure 1, and is 
a driving factor towards 3.3-V operation. 



Figure 2.3-V to 5-V Power vs Frequency Comparison 
The Market for Low Voltage 

User demand for low-voltage products can be grouped into specific brackets depending on their performance-power 
priorities. End equipments such as multiuser servers, engineering workstations, high-end desktop PCs, and other 
high-performance motherboards favor high performance over low power but are interested in 3.3-V products to reduce 
or eliminate bulky, noisy cooling fans in the neverending attempt to shrink external case size for better desktop fit. Some 
end equipments favor low power at the expense of high performance such as battery-powered notebook and palmtop 
computers, portable test equipment, and point-of-sale terminals. A few end equipments require equal priority for high 
performance and low power such as lap-top computers, automotive and air/space products. 
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The universal benefits to users of low-voltage products are higher reliability and lower cost. The higher reliability is 
relative to standard 5-V solutions and results from lower stress gradients on device junctions and oxides, lower build-up 
of heat due to lower power consumption and improved signal integrity from the reduction in ground bounce and signal 
noise. Lower power consumption usually yields lower costs since power costs money to generate and heat costs money 
to dissipate. All things considered, it is desirable to use inexpensive plastic packages instead of metal or ceramic to 
dissipate heat. For battery users, an added benefit of the lower power consumption of low voltage products is one of 
increased battery lifetime. 

Of all the end equipment groups which can benefit from the use of low-voltage products, it appears that demand will 
be initially driven by battery-operated computers. This market segment is defined by notebook and palmtop computers, 
as well as, point-of-sale terminals which are designed to capture data at remote field sites and either store it for 
downloading later or transmit it real time via an onboard transmitter. The goal for these systems is to have a battery life 
of 8 to 10 hours, roughly the equivalent of one work day or the time to complete a transcontinental airplane trip. 

The umegulated battery market is itself quite varied, however, because different batteries exhibit very different voltage 
characteristics between fully charged and discharged states. Two AA batteries provide for 3-V supply when charged, 
decreasing to about 2.7 V after use. Three NiCad batteries provide for a baseline 3.6-V supply fully charged but the 
spread actually runs from about 3.3 V up to 3.9 V. For now, the umegulated battery market demands low-voltage 
products which are optimized to run from 2.7 V up as high as 3.9 V. Since performance is directly related to supply 
voltage, it is more important for device optimization to be reduced to 2,7 V since this is where devices slow down 
appreciably. 

There are some barriers for low-voltage acceptance in the short term. Specification standardization remains an issue. 
Also, the access to adequate supplies of 3.3-V devices can be a problem. Generally, DRAM memories are leading the 
way into 3.3-V operation with SRAM memories close behind. Coupled with the low-voltage microprocessors now 
available, systems are being implemented with the core components operating at 3.3 V, with volume requirements not 
beginning until the 1994-1995 time frame. Hindering the migration to a fiill 3.3-V system is the availability of support 
products such as: disk drives, LCDs, A/D, RF transmitters, and EPROMS. 


Migration to 3.3 V 

The need to migrate to power supplies less than 3.3 V has been an issue since 1984 when, through various JEDEC 
committees, two standards were adopted. Standard 8.0 was intended to address both regulated (3 V to 3.6 V) and 
unregulated (2 V to 3.6 V) battery applications. Standard 8.1 was intended to address higher performance applications 
operating from a regulated power supply which could interface to a standard 5-V TTL device as well as a low-voltage 
device. Essentially, Standard 8.0 established regulated low-voltage CMOS (LVCMOS) and unregulated low-voltage, 
battery-operated (LVBO) interfaces, and Standard 8.1 established the low-voltage TTL (LVTTL) interface. 

Committee members have since determined that the original two standards are inadequate. Since most systems currently 
require a TTL interface, Standard 8.1 LVTTL is the more critical one being reviewed. When ratified, the new LVTTL 
standard will present methods for interfacing with 5-V systems, as well as, containing a provision for battery-operated 
systems. Until this point, however, a generic lack of compatibility will exist between the various 3.3-V and 5-V 
interfaces. 

Existing solutions for 3.3-V operation have historically been 5-V products and processes characterized for 3.3-V 
operation. A CMOS process is typically chosen because of the scaling,effect of the inverter thresholds with respect to 
the supply voltage. HCMOS and Advanced CMOS devices support both 5-V and 3.3-V operation by this method. One 
drawback is slower propagation delay when compared to parts specifically designed for 3-V operation. A limitation of 
many of these devices is their inability to directly interface to a 5-V system when running off a 3.3-V supply, due to 
diodes from the input and input/output (I/O) pins to Vco This limits input voltages to Vcc+0.5 V and limits direct 
connection to a 5-V system. 
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Mixed Mode Operation 


This dilemma of device compatibility between the large installed base of 5-V systems with the newly emerging 3.3-V 
systems is a pressing industry concern. Mixed mode operation allows for direct communication between the two 
systems. Devices which support this mode must be designed for maximum input voltages of 5.5-V without any long term 
reliability issues. Another concern is that the output drive must be capable of driving a standard TTL backplane, while 
still providing for rail-to-rail switching for compatibility with 3-V CMOS system. 

Figure 2 compares the standard TTL interface levels with two of the emerging low voltage standards. Low voltage 
CMOS (LVCMOS) is a pure CMOS specification which specifies low current rail-to-rail output drive, along with input 
voltage level, Vjjj and Vjl, which are ratios of V^c* Low-voltage TTL (LVTTL) utilizes the standard TTL input levels 
of 0.8 and 2 V, as well as specifying a higher output drive than (LVCMOS). To ensure interoperability between these 
three varied standards, a multipurposed low-voltage interface device must meet ensure requirements of all 
specifications. 


LVCMOS 
(2.7 V-3.6 V) 


LVTTL 

(3V-3.6V) 


TTL 

(4.5 V-5.5 V) 
5V 


3.3 V 


VOH 


VcC“0-1 


3.3 V 





vohH 

_ 2.4 V 

V|H 


0.7 Vcc 

VlH~ 

— 2V 

Vth 


0.5 Vcc 

Vth — 

— 1.5 V 




V|L- 

— 0.8 V 

V|L 

fiS] 

I 0.2 Vcc 

VoL — 

— 0.4 V 

VOL_ 


0.1V 




OV OV 


VOH 

V|H 

vth 


2.4 V 
2V 

1.5 V 


V|l-4— 0.8 V 
Vql —— 0-5 V 


OV 


Figure 3. Comparison of 3.3-V and 5-V interfaces 
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LVT Family Characteristics 

To address the need for a complete low-voltage interface solution, Texas Instruments has developed a new generation 
of logic parts capable of mixed mode operation. The LVT series of parts rely on a state of the art sub-micron BiCMOS 
process to provide up to a 90% reduction in static power dissipation over ABT, as well as the following family 
characteristics: 

5.5-V maximum input voltage 

Specified 2.7- to 3.6-V supply voltage 

I/O structures which support live insertion 

Standard TTL output drives of: 

Vqh = 2 V at Iqjj = —32 mA 
VoL = 0.55 V at Iql = 64 mA 

Rail-to-rail switching for driving CMOS 

Maximum supply currents of: 

Ifp/T ^ = 15 mA 
IccU = 250iiA 
IcqZ) = 250MA 

Propagation delays of: 
tpd < 4.6 ns 
tp^j (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 

Surface-mount packaging support including fine-pitch packages: 

48- and 56-pin SSOP for LVT 
Widebus™ 

20- and 24-pin TSSOP for standard LVT 


LVT input/output characteristics 


Figure 3 shows a simplified LVT output and illustrates the mixed-mode signal drive designed into the output stage. This 
combination of a high-drive TTL stage along with the rail-to-rail CMOS switching gives the LVT series of product 
extreme application flexibility. These parts have the same drive characteristics as 5-V ABT devices (Figure 4), providing 
the dc drive needed for existing 5-V backplanes, thus, allowing for a simple solution to reduce system power via the 
migration to 3.3-V operation. 




Vcc 





CMOS Pullup/ Pulldown 
for Rail-to-Raii Switching 


High-Drive Bipolar 
for TTL Backplane Driving 


-^ Output Pin 








Figure 4. Simplified LVT Output Structure 
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“•oh / 'OL (mA) 


Figure 5. ABT vs LVT Output Drive Comparison 

Not only can LVT devices operate as 3-V-to-5-V-level translators by supporting input or I/O voltages of 5.5 V with 
Vcc = 2.7 to 3.6 V, the inputs can withstand 5.5 V even when Vcc = 0 V. This permits the devices to be used under partial 
system power-down applications or those which require live insertion. 


Bus Hold 

Many times devices are used in applications that do not provide a pullup or pulldown voltage to the input or I/O pin when 
the driving device goes into a high-impedance state, as in the case of CMOS buses or nonbused lines. To prevent 
application problems or oscillations, a large pullup resistor is typically used, but this consumes board area and 
contributes to driver loading. The LVT series of devices incorporate active circuitry that holds unused or floating inputs 
or I/Os at a valid logic level. This circuitry provides for a typical holding current, +/-100 pA, that is sufficient enough 
to overcome any CMOS-type leakages. Since this is an active circuit, it does take current, approximately +/-500 pA, 
to toggle the state of the input. This current is trivial when compared to the amount of current that is needed to charge 
a capacitive load, thereby not affecting the propagation delay of the driving output. 


Conclusion 

LVT devices solve the system need for a transparent seam between the low-voltage and 5-V sections, by providing for 
mixed-signal operation. The devices support live insertion or partial power applications, while providing for low input 
leakage currents. The outputs are capable of driving today’s 5-V backplanes, with a considerable reduction in the 
device’s power consumption, as well as, being packaged in state-of-the-art fine pitch surface-mount packages. 
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IMPORTANT NOTICE 


Texas Instruments Incorporated (Tl) reserves the right to make changes to its products or to 
discontinue any semiconductor product or service without notice, and advises its customers 
to obtain the latest version of relevant information to verify, before placing orders, that the 
information being relied on is current. 

Tl warrants performance of Its semiconductor products and related software to current 
specifications In accordance with Tl’s standard warranty. Testing and other quality control 
techniques are utilized to the extent Tl deems necessary to support this warranty. Specific 
testing of all parameters of each device is not necessarily performed, except those mandated 
by government requirements. 

Please be aware that Tl products are not Intended for use In life-support appliances, devices, 
or systems. Use of Tl product in such applications requires the written approval of the 
appropriate Tl officer. Certain applications using semiconductor devices may involve potential 
risks of personal Injury, property damage, or loss of life. In order to minimize these risks, 
adequate design and operating safeguards should be provided by the customer to minimize 
Inherent or procedural hazards. Inclusion of Tl products In such applications is understood to 
be fully at the risk of the customer using Tl devices or systems. 

Tl assumes no liability for applications assistance, customer product design, software 
performance, or infringement of patents or services described herein. Nor does Tl warrant or 
represent that any license, either express or implied. Is granted under any patent right, 
copyright, mask work right, or other intellectual property right of Tl covering or relating to any 
combination, machine, or process In which such semiconductor products or services might be 
or are used. 
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What Are Texas Instruments Crossbar Switches (CBT)? 

Crossbar switches are high-speed bus-connect devices. Each switch consists of an N-channel MOS transistor 
driven by a CMOS gate. When enabled, the N-channel transistor gate is pulled to ^CC switch is on. 

These devices have an on resistance of approximately 5 Q and a propagation delay of250 ps. They are capable 
of conducting a current of 64 mA each. The transistor clamps the output at« 1 V less than the gate potential 
regardless of the level at the input pin. This is one of the N-channel transistor characteristics (see 
Figures 1 and 2). Note the « 1 V difference between the gate (Vcc) source (Vq) at any point on the 

graph. 



Vcc “ Supply Voltage - V 


Figure 1. Output Voltage vs Supply Voltage 



0 1 2 3 4 5 

V| - Input Voltage - V 


Figure 2. Output Voltage vs Input Voltage 
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The on-state resistance increases gradually with Vj until Vj approaches V^c ~ 1 V, where ro^ rapidly 
increases clamping Vq at Vcc - 1 V (see Figure 3). Also, by the nature of the N-channel transistor design, 
the input and output pins are fully isolated when the transistor is off. Leakage and capacitance is to ground 
and not between input and output which minimizes feedthrough when the transistor is off. 



0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 

V| - Input Voltage - V 

Figure 3. On-State Resistance vs Input Voltage 


6-14 




What Does Texas Instruments Offer in the CBT Family? 

The following CBT switches offered by Texas Instruments are shown in this application report. This helps designers 
understand and identify areas where these devices are useful. The following CBT switches that will be offered by Texas 
Instruments are shown in this application report. This helps designers understand and identify areas where these devices 
are useful. 

SN74CBT3244 - 8-Bit Crossbar Switch 
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SN74CBT3245 - 8-Bit Crossbar Switch 


NT, DW, OR PW PACKAGE 
(TOP VIEW) 



oe[ 

1 


A1[ 

2 

19 . 

A2[ 

3 

18! 

A3[ 

4 

17! 

A4[ 

5 

16] 

A5[ 

6 

15 ] 

A6[ 

7 

14] 

A7[ 

8 

13] 

A8[ 

9 

12] 

gnd[ 

10 

11] 


B2 


B4 


FUNCTION TABLE 


OE 

OE 

B1-B8 

FUNCTION 

X 

L 

A1-A8 

Connect 

H 

X 

A1-A8 

Connect 

L 

H 

Z 

Disconnect 
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SN74CBT3383- 10-Bit Bus-Exchange Switch 



To Four Other 
2-Bit Switches 


DB, DW, NT, OR PW PACKAGE 
(TOP VIEW) 


BE [ 


7b 

C1 [ 

2 

23 ] 

A1 [ 

3 

22 ] 

B1 [ 

4 

21] 

D1 [ 

5 

20 ] 

C2 [ 

6 

19] 

A2 [ 

7 

18 ] 

B2 [ 

8 

17] 

D2 [ 

9 

16 ] 

C3 [ 

10 

15 ] 

A3 [ 

11 

14] 

GND [ 

12 

13] 


Vcc 

D5 

B5 

A5 

C5 

D4 

B4 

A4 

C4 

D3 

B3 

BX 


FUNCTION TABLE 


BE 

BX 

A1 -AS 

B1-B5 

FUNCTION 

L 

L 

C1-C5 

D1-D5 

Connect 

L 

H 

D1-D5 

C1-C5 

Exchange 

H 

X 

Z 

Z 

Disconnect 




SN74CBT3384- 10-Bit Crossbar Switch 



FUNCTION TABLE 



2^ 

B1-B5 

B6-B10 

FUNCTION 

L 

L 

A1-A5 

A6-A10 

Connect 

L 

H 

in 

< 

1 

< 

Z 

Connect 

H 

L 

Z 

A6-A10 

Connect 

H 

H 

Z 

Z 

Disconnect 
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SN74CBT6800 - 10-Bit Crossbar Switch With Precharged Outputs for Live Insertion 



DW, NT, OR PW PACKAGE 



FUNCTION TABLE 



B1-B10 

FUNCTION 

L 

H 

A1-A10 

BIASV 

Connect 

Precharge 
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SN74CBT16209- 18-Bit Bus-Exchange Switch 


DGG OR DL PACKAGE 
(TOP VIEW) 



so[ 

7 ^ 

48 

]si 

1A1[ 

2 

47 

]S2 

1A2[ 

3 

46 

jlB1 

gnd[ 

4 

45 

j 1B2 

2Al[ 

5 

44 

]2B1 

2A2[ 

6 

43 

i2B2 

Vcc[ 

7 

42 

]GND 

3A1[ 

8 

41 

]3B1 

3A2[ 

9 

40 

]3B2 

gnd[ 

10 

39 

]gnd 

4A1[ 

11 

38 

i4B1 

4A2[ 

12 

37 

] 4B2 

5A1[ 

13 

36 

]5B1 

5A2[ 

14 

35 

]5B2 

gnd[ 

15 

34 

]gnd 

6Ali 

16 

33 

]6B1 

6A2[ 

17 

32 

]6B2 

7Ali 

18 

31 

]7B1 

7A2[ 

19 

30 

i7B2 

gnd[ 

20 

29 

]gnd 

8A1[ 

21 

28 

]8B1 

8A2[ 

22 

27 

]8B2 

9Ali 

23 

26 

i9B1 

9A2i 

24 

25 

i9B2 


FUNCTION TABLE 


FLOW CONTROL 

OUTPUTS 

FUNCTION 

SO 

SI 

S2 

A1 

A2 

L 

L 

L 

Z 

Z 

Disconnect 

H 

L 

L 

z 

B2 

A2to B2 

L 

H 

L 

B2 

Z 

A1 to B2 

H 

H 

L 

B1 

B2 

A1 to B1, A2 to B2 

L 

L 

H 

B1 

Z 

A1 to B1 

H 

L 

H 

Z 

Z 

Disconnect 

L 

H 

H 

z 

B1 

A2toB1 

H 

H 

H 

B2 

B1 

A1 to B2, A2 to B1 
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SN74CBT16212 - 24-Blt Bus-Exchange Switch 



DGG OR DL PACKAGE 
(TOP VIEW) 


so[ 

1A1 [ 
1A2[ 
2A1 [ 
2A2[ 
3A1 [ 
3A2[ 

gnd[ 

4A1 [ 
4A2[ 
5A1 [ 
5A2[ 
6A1 [ 
6A2[ 
7A1 [ 
7A2[ 

vcc[ 

8A1 [ 

gnd[ 

8A2[ 
9A1 [ 
9A2[ 
10A1 [ 
10A2[ 
11A1 [ 
11A2[ 
12A1 [ 
12A2[ 


T7 


set] 


55 

54 

53p 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

39 

38 

37 


360 

35p 

34 

33 

32 

31 


30 n 


SI 

8 S2 
1B1 
1B2 
]2B1 
]2B2 
]3B1 

]gnd 

]3B2 

]4B1 

]4B2 

]5B1 

]5B2 

]6B1 

]6B2 

]7B1 

]7B2 

isBI 

]gnd 

]8B2 

9B1 


9B2 
]10B1 
]10B2 
]11B1 
]11B2 
12B1 
29ni2B2 


FUNCTION TABLE 


I FLOW CONTROL 

OUTPUT 

FUNCTION 

SO 

SI 

S2 

A1 

A2 

L 

L 

L 

Z 

Z 

Disconnect 

H 

L 

L 

z 

B2 

A2to B2 

L 

H 

L 

B2 

Z 

A1 to B2 

H 

H 

L 

B1 

B2 

A1 to B1, A2to B2 

L 

L 

H 

B1 

Z 

A1 to B1 

H 

L 

H 

Z 

Z 

Disconnect 

L 

H 

H 

z 

B1 

A2to B1 

H 

H 

H 

B2 

B1 

A1 to B2, A2to B1 





Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided 


These devices can also provide bidirectional 5-V to 3-V translation with no added propagation delay or 
direction control, using only a 5-V supply line and a diode. Figure 4 illustrates this application. A 4.3-V Vqq 
can be created by placing a diode between ^CC switch. This causes the gate to drop to 4.3 V due to 

the diode drop of approximately 0.7 V. This drop, coupled with the gate-to-source drop of 1 V, brings Vq to 
a maximum 3.3-V level that can be used to drive a signal in a 3-V environment. 


Vcc = 5V 



Figure 4. 5-V TTL to 3-V TTL Translator System 


Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications 

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems 
where signal buffering is not required. They can be used in a multiprocessor system as a fast bus connect, 
or they can be used as a bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte 
swap. These devices can also replace relays that are used in automated test equipment (ATE) to connect or 
disconnect load resistors in negligible time with the same low on resistance and without the reliability 
problem that relays provide. 


Bus Switches Convert TTL Logic to Hot-Card Insertion Capability 

This application is used mostly in systems that require hot-card insertion or removal of cards without 
disturbing or loading down the bus. These systems are designed to run continuously and can not be shut down 
for any reason, such as telephone switches, manufacturing controls, real-time transaction systems, and 
airline-reservation networks. TTiese systems/cards use some logic families like ACL, HCMOS, etc., that do 
not provide isolation from the bus when power is partially removed, causing system error. Also, connectors 
are designed so that the ground pins are connected first followed by the signal pins then ^cc 
condition, the existing logic must ensure that the I/O signals do not disturb or load down the bus. This 
assurance can not be achieved using CMOS logic since it contains P-channel transistors that provide an 
inherent diode between the I/O pins and V^c is forward biased when driven above V^c (see Figure 5). 
In a situation where Vqq is disconnected, these diodes are capable of pulling the system bus to approximately 
one diode drop above ground leaving the bus disturbed. 
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Vcc = OV 



Figure 5. ACL Direction of Current Fiow When V^c = 0 V 

Another issue to consider is that, when ^CC ramping but still below the device operating voltage, the logic 
should ensure that the outputs are in the high-impedance state and that the bus is totally isolated until the card 
is ready for operation. Finally, the capacitance of the card must be seen by the system bus as low as possible 
so that when the card is inserted and the capacitance is charged up, disturbance or bus error will not occur. 

There are two solutions to this problem. One is to use Texas Instruments BCT or ABT families, since both 
guarantee the input and output to be off when VqC removed due to the absence of the clamping diodes to 
Vcc (see Figure 6). They also provide an active circuit that ensures the output to be in the high-impedance 
state during part of the V^c power up or power down . 

No Path to Vcc 

Output 



Figure 6. No ABT Current Flow When Vcc = ® ^ 

The second solution is to use the Texas Instruments crossbar technology (CBT) family. This can be done by 
placing the switch between the card logic and the connector to serve as an isolator when power is removed. 
The switch uses an n channel that prevents the current from flowing into the switch when powered down (see 
Figure 7). One device in particular, the SN74CBT6800, is designed specifically for hot-card insertion. It has 
a built-in channel pullup tied to a bias voltage (BIAS V) that is provided to ensure power up such that the 
buses are not connected. Other devices can be used in the same manner, however, to ensure the 
high-impedance state during power up or power down. The enable pins of the switch should be tied to 
through a pullup resistor. The minimum value of the resistor is determined by the current-sinking capability 
of the driver (see Figure 8). 


Bus 



Figure 7. Hot-Card Insertion Application 
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Control Circuit 


Enable Pin (active low) 



t Iql > Ir, so the control signal can override the pullup resistor. 

Figure 8. Power-Up High-impedance State With CBT 


Conclusion 

Texas Instruments crossbar switches can be used in several applications. Although they are simple N-channel 
transistors, they are capable of providing several important bus functions, such as hot-card insertion, 
near-zero-delay communication, 5-V to 3-V translation, and memory management in multiprocessor 
environments. 
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Mechanical Data 
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ORDERING INSTRUCTIONS 


Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection dlagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 


Factory orders for circuits described in this catalog should Include a four-part type number as explained in the 
following example. 


Prefix- 

Blank = (Standard product) 

SN = Standard prefix 

SNJ = JEDEC Publication 101, Class B 

JANB = MIL-M-38510 Qualified 

Unique Circuit Description- 

Must contain nine or ten characters 
(from Individual data sheet) 

Package - 

Must contain one to three letters: 

D = plastic small-outline package 

DB = plastic shrink small-outline package 

DGG = plastic thin shrink small-outline package 
DL = plastic shrink small-outline package 
DW = plastic wide-body small-outline package 
FK = ceramic chip carrier package 
J, JT = ceramic dual-in-line package 
N, NT = plastic dual-in-line package 

PW = plastic small-outline package 

WD = ceramic flatpack package 

Tape and Reel Packaging - 



Must be designated by the letters R or LE and valid for surface-mount packages only. 
All orders for tape and reel must be for whole reels. 

Use R for D, DL, DW, and DGG packages. 

Use LE for DB and PW packages. 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


D/R-PDSO-G** PLASTIC NARROW-BODY SMALL-OUTLINE PACKAGE 

16-PIN SHOWN 



NOTES: A. All linear dimensions are in inches (miilimeters). 

B. This drawing is subject to change without notice. 

C. Leads are within 0.005 (0,127) radius of true postion at maximum material condition. 

D. Body dimensions do not include mold flash or protrusion. 

E. Moid protrusion shall not exceed 0.006 (0,15). 


F. Maximum deviation from coplanarity is 0.004 (0,10). 


, TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


DB/R-PDSO-G** PLASTIC SMALL-OUTLINE PACKAGE 


8-PIN SHOWN 



NOTES: A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions include mold flash or protrusion. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


DGG/R-PDSO-G** 300-MIL THIN SHRINK SMALL-OUTLINE PACKAGE 



NOTES; A. All linear dimensions are in millimeters. 

B. This drawing is subject to change without notice. 

C. Body dimensions include mold flash or protrusion. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JUNE 1993 


D17R-PDS0-G** PLASTIC SHRINK SMALL-OUTLINE PACKAGE 

48>PIN SHOWN 



NOTES: A. All linear dimensions are in Inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Leads are within 0.0035 (0,089) radius of true postion at maximum material condition. 
0. Body dimensions do not include mold flash, protrusion or gate burr. 

E. Mold flash or protrusion or gate burr shall not exceed 0.015 (0,381). 

F. Lead tips coplanar within 0.004 (0,102). 

G. Lead length measured from lead top to point 0.010 (0,254) above seating plane. 


Texas 

Instruments 

7-6 POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 



























MECHANICAL DATA 


JULY 1993 


DW/R-PDSO-G** PLASTIC WIDE-BODY SMALL-OUTLINE PACKAGE 

20-PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Leads are within 0.10 (0,25) radius of true postion at maximum material condition. 

D. Body dimensions do not include mold flash or protrusion. 

E. Mold flash or protrusion shall not exceed 0.006 (0,15). 

F. Lead tips coplanar within ±0.004 (±0,10) exclusive of solder. 


Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 

FK/S-CQCC-N** CERAMIC CHIP CARRIER 

28 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Three-tayer ceramic base with a metal lid and braze seal. 

0. FK package terminal assignments conform to JEDEC Standards 1,2 and 11. 

E. The packages are intended for surface mounting on solder lands on 0.050 (1,27) centers. 


^ TfeXAS ^ 

Instruments 

POST OFFICE BOX 656303 * DALLAS, TEXAS 75265 


7-10 

































MECHANICAL DATA 



J/R-CDIP-T** 

24 PIN SHOWN 


600 MIL CERAMIC DUAL IN-LINE PACKAGE 



ir 


0.090 (2,29) 
0.060 (1,53) 


0.045 (1,14) 

0.018 (0,46) MIN 


0.175 (4,45) 
0.140 (3,56) 


Lens Protrusion 
r" 0.010 (0.25) MAX 



IBSliBSSi 

dSlHBSSi 

24 

NARR WIDE 

28 

NARR WIDE 


40 

NARR WIDE 

m 

MAX 

0.624(15,85) 0.624(15,85) 

0.624(15,85) 0.624(15,85) 

0.624(15,85) 0.624(15,85) 

0.624(15,85) 0.624(15,85) 

MIN 

0.590(14,99) 0.590(14,99) 

0.590(14,99) 0.590(14,99) 

0.590(14,99) 0.590(14,99) 

0.590(14,99) 0.590(14,99) 

B 

MAX 

1.265(32,13) 1.265(32,13) 

1.465(37,21) 1.465(37,21) 

1.668(42,37) 1.668(42,37) 

2.068(52,53) 2.068(52,53) 

MIN 

1.235(31,37) 1.235(31,37) 

1.435(36,45) 1.435(36,45) 

1.632(41,45) 1.632(41,45) 

2.032(51,61) 2.032(51,61) 


0.541(13,74) 0.598(15,19) 


0.514(13,06) 0.571(14,50) 


0.541(13,74) 0.598(15,19) 


0.514(13,06) 0.571(14,50) 


0.541(13,74) 0.598(15,19) 


0.514(13,06) 0.571(14,50) 


15,19 


0.514(13,06) 0.571(14,50) | 

4040084/A-07/93 


NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 


Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JT/R-GDIP-T** CERAMIC DUAL IN-LINE PACKAGE 

24 PIN SHOWN 



NOTES: A. All linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. This package is glass seal. 


TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 

N/R-PDIP-T** PLASTIC DUAL-IN-LINE PACKAGE 

16-PIN SHOWN 



|B8|KQ9 

14 


20 

moi 

H 

0.775 

(19,69) 

0.975 

(24.77) 

im 

B 

0.745 

(18,92) 

0.940 

(23,88) 



4040049/A-07/93 


NOTES: A. All linear dimensions are in Inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Each pin centerline is located within 0.010 (0,254) of its true longitudinal position. 

D. This dimension does not apply for solder dipped leads. 

E. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 


Texas 

Instruments 

POST OFFICE BOX 655303 * DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


NT/R-PDIP-T** PLASTIC DUAL-IN-LINE PACKAGE 

24>PIN SHOWN 



NOTES: A. Alt linear dimensions are in inches (millimeters). 

B. This drawing is subject to change without notice. 

C. Each pin centerline is located within 0.010 (0,254) of its true longitudinal position. 

D. This dimension does not apply for solder dipped leads. 

E. For solder dipped leads, dipping area of the leads extends from the lead tip to at least 0.020 (0,51) above seating plane. 


, TfeXAS 
iNSTRUMElSrrS 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


PW/R-PDSO-G** PLASTIC SMALL-OUTLINE PACKAGE 

8-PIN SHOWN 



|BH||r|CS3 






28 


3,30 

5,30 

5,30 

6,80 

8,10 

10,00 

A MIN 



4,90 

6,40 

7,70 

9,60 





0,48 






NOTES: A. All linear dimensions are in miiiimeters. 

B. This drawing is subject to change without notice. 

C. Drawing source: SCJ Package handbook, 1990 


'Htyaq 

Instruments 

POST OFFICE BOX 655303 * DALLAS. TEXAS 75265 
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MECHANICAL DATA 


JULY 1993 


WD/R-GDFP-F** 

48 PIN SHOWN 


CERAMIC FLATPACK 


0.086 (2,18) MAX 
0.005 (0,13) TYP 



48 

56 

1 

MAX 

B 

0.727 

(18,47) 

MIN 

0.614 

(15,60) 

0.713 

(18,11) 





0.025 (0,64) TYP 


0.010 (0,25) TYP 


4040176/A-07/93 


NOTES: A. All linear dimensions are in inches (millimeters). 
B. This drawing is subject to change without notice. 


, TfeXAS 

Instruments 

POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 
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MICHIGAN: Detroit: Arrow/Schweber (313) 418-5800; 
Hall-Mark (313) 416-5800; Marshall (313) 525-5850; 
Newark (313) 967-0600. 

MINNESOTA: Anthem (612) 944-5454; Arrow/Schweber 
(612) 941-5280; Hall-Mark (612) 881-2600; Marshall (612) 
559-2211. 

MISSOURI: Arrow/Schweber (314) 567-6888; Hall-Mark 
(314) 291-5350; Marshall (314) 291-4650. 

NEW JERSEYi Anthem (201) 227-7960; Arrow/Schweber 
(201) 227-7880, (609) 596-8000; Hall-Mark (201) 515-3000, 
(609) 235-1900; Marshall (201) 882-0320, (609) 234-9100. 
NEW MEXICO: Alliance (505) 292-3360. 

NEW YORK: Long Island: Anthem (516) 864-6600; 
Arrow/Schweber (516) 231-1000; Hdl-Mark (516) 

737-0600; Marshall (516) 273-2424; Zeus (914) 937-7400; 
Rochester: Arrow/Schweber (716) 427-0300; Hall-Mark 
(716) 425-3300; Marshall (716) 235-7620; 

Syracuse: Marshall (607) 785-2345. 

NORTH CAROLINA: Arrow/Schwreber (919) 876-3132; 
Hall-Mark (919) 872-0712; Marshall (919) 878-9882. 

OHIO: Cleveland: Arrow/Schweber (216) 248G990; 
Hall-Mark (216) 349-4632; Marshall (216) 248-1788; 
Columbus: Hall-Mark (614) 888-3313; 

Dayton: Arrow/Schweber (513) 435-5563; Marshall (513) 
898-4480; Zeus (513) 293-6162. 

OKLAHOMA: Arrow/Schweber (918) 252-7537; Hall-Mark 
(918) 254-6110. 

OREGON: Almac/Arrow (503) 629-8090; Anthem (50^ 
643-1114; Marshall (503) 644-5050; Wyle (503) 64^7900. 
PENNSYLVANIA: Anthem (215) 443-5150; 
Arrow/Schweber (215) 928-1800; QRS (215) 922-7037; 
(609) 964-8560; Marshall (412) 788-0441. 

TEXAS: Austin: Arrow/Schweber (512) 835-4180; 
Hall-Mark (512) 258-8848; Marshall (512) 837-1991; Wyle 
(512) 345-8853; 

Dallas: Anthem (214) 238-7100; Arrow/Schweber (214) 
380-6464; Hall-Mark (214) 553-4300; Marshall (214) 
233-5200; Wyle (214) 23^9953; Zeus (214) 783-7010; 
Houston: Arrow/Schweber (713) 530-4700; Hall-Mark 
(713) 781-6100; Marshall (713) 467-1666; Wyle (713) 
879-9953. 

UTAH: Anthem (801) 973-8555; Arrow/Schweber (801) 
973-6913; Hall-Mark (801) 269-0416; Marshdl (801) 
973-2288; Wyle (801) 974-9953. 

WASHINGTON: Almac/Arrow (206) 643-9992; Anthem 
(206) 483-1700; Marshall (206) 486-5747; Wyle (206) 
881-1150. 

WISCONSIN: Arrow/Schweber (414) 792-0150; Hall-Mark 
(414) 797-7844; Marshall (414) 797-8400. 

CANADA: Calgary: Future (403) 235-5325; 

Edmonton: Future (403) 438-2858; 

Montreal: Arrow/Schweber (514) 421-7411; Future (514) 
694-7710; Marshall (514) 694-8142; 

Ottawa: Arrow/Schweber (613) 226-6903; Future (613) 
820-8313; 

Quebec: Future (418) 897-6666; 

Toronto: Arrow/Schweber (416) 670-7769; 

Future (416) 612-9200; Marshall (416) 458-8046; 
Vancouver: Arrow/Schweber (604) 421-2333; 

Future (604) 294-1166. 
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Minco Technology Labs 


(407)298-7100 

(818)768-7400 

(512)834-2022 


Customer 
Response Center 

TOLL FREE: (800) 336-5236 

OUTSIDE USA: (214) 995-6611 

(8:00 am. - 5:00 p.m. CST) 
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TI Worldwide 
Sales Offices 

ALABAMA: Huntsville: 4960 Corporate Drive, 
Suite 150, Huntsville, AL 35805, (205) 837-7530. 

ARIZONA: Phoenix: 8825 N. 23rd Avenue, 

Suite 100, Phoenix, AZ 85021, (602) 995-1007. 
CALIFORNIA: Irvine: 1920 Main Street. Suite 
900, Irvine, CA92714, (714) 660-1200; 

San Diego: 5625 Ruffin Road, Suite 100, 

San Diego, CA 92123, (619) 278-9600; 

Santa Clara: 5353 Betsy Ross Drive, 

Santa Clara, CA 95054, (408) 980-9000; 

Woodland Hills: 21550 Oxnard Street, Suite 700, 
Woodland Hills, CA 91367, (818) 704-8100. 
COLORADO: Aurora: 1400 S. Potomac Street, 
Suite 101, Aurora, CO 80012, (303) 368-8000. 
CONNECTICUT^ Wallingford: 9 Barnes Industrial 
Park So., Wallingford, Cf 06492, (203) 269-0074. 
FLORIDA: Altamonte Springs: 370 S. North Lake 
Boulevard, Suite 1008, Altamonte Springs, 

FL 32701, (407) 260-2116; 

Fort Lauderdale: 2950 N.W. 62nd Street, 

Suite 100, Fort Lauderdale, FL 33309, 

(305) 973-8502; 

Tampa: 4803 George Road, Suite 390, 

Tampa, FL 33634-6234, (813) 885-7588. 
GEORGIA: Norcross: 5515 Spalding Drive, 
Norcross, GA 30092-2560, (404) 662-7967. 
ILUNOIS; Arlington Heights: 515 West 
Algonquin, Arlington Haights, IL 60005, 

(708) 640-2925. 

INDIANA: Carmel: 550 Congressional Drive, 

Suite 100, Carmel, IN 46032, (317) 573-6400; 

Fort Wayne: 103 Airport North Office Park., 

Fort Wayne, IN 46825, (219) 489-4697. 

KANSAS: Overland Park: 7300 College 
Boulevard, Lighten Plaza, Suite 150, Overland 
Park. KS 66210, (913) 451-4511. 

MARYLAND: Columbia: 8815 Centre Park Drive, 
Suite 100, Columbia, MD 21045, (410) 964-2003. 
MASSACHUSETTS: Waltham: Bay Colony 
Corporate Center, 950 Winter Street, Suite 2800, 
Waltham, MA 02154, (617) 895-9100. 

MICHIGAN: Farmington Hills: 33737 W. 12 Mile 
Road, Farmington Hills, Ml 48018, (313) 553-1581; 
MINNESOTA: Eden Prairie: 11000 W. 78th Street, 
Suite 100, Eden Prairie, MN 55344, (612) 

828-9300. 

MISSOURI: St. Louis: 12412 Powerscourt Drive, 
Surte 125, St. Louis, MO 63131, (314) 821-8400. 
NEW JERSEY: Iselin: Metropolitan Corporate 
Plaza, 485 Bldg. E. U.S. 1 SoUh, Iselin, .NJ 08830, 
(908) 750-1050. 

NEW MEXICO: Albuquerque: 2709 J. Pan 
American Freeway NE, Albuquerque, NM 87101, 
(505) 345-2555. 

NEW YORK: East Syracuse: 6365 Collamer 
Drive, East Syracuse, NY 13057, (315) 463-9291; 
FIshkill: 300 Wastage Business Center, Suite 140, 
Fishkill, NY 12524, (914) 897-2900; 

Melville: 48 South Service Road, Suite 100, 
Melville, NY 11747, (516)454-6601; 

PIttsford: 2851 Clover street, Pittsford, NY 14534, 
(716) 385-6770. 

NORTH CAROUNA: Charlotte: SWoodlawn 
Green, Suite 100, Charlotte, NC 28217, (704) 
527-0930; 

Raleigh: 2809 Highwoods Boulevard, Suite 100, 
Raleigh. NC 27625, (919) 876-2725. 

OHIO: Beachwood: 23775 Commerce Park Road, 
Beachwood, OH 44122-5875, (216) 765-7528; 
Beavercreek: 4200 Colonel Glenn Highway, 

Suite 600, Beavercreek, OH 45431, 

(513) 427-6200. 


OREGON: Beaverton: 6700 S.W. 105th Street, 
Suite 110, Beaverton, OR 97005, (503) 643-6758. 
PENNSYLVANIA: Blue Beil: 670 Sentry Parkway, 
Suite 200, Blue Bell. PA 19422, (215) 825-9500. 
PUERTO RICO: Hato Rev: 615 Mercantil Plaza 
Building, Suite 505, Hato Rey, PR 00919, 

(809) 753-8700. 

TEXAS: Austin: 12501 Research Boulevard, 
Austin, TX 78759, (512) 250-6769; 

Dallas: 7839 Churchill Way, Dallas, TX 75251, 
(214)917-1264; 

Houston: 9301 Southwest Freeway, Commerce 
Park, Suite 360, Houston, TX 77074, 

(713) 778-6592; 

Midland: FM 1788 & 1-20, Midland. TX 
79711-0448, (915) 561-7137. 

UTAH: Salt Lake City: 2180 South 1300 East, 
Suite 335, Salt Uke City, UT 54106, 

(801) 466-8972. 

WISCONSIN: Waukesha: 20825 Swenson Drive. 
Suite 900, Waukesha Wl 53186, (414) 798-1001. 
CANADA: Nepean: 301 Moodie Drive, Suite 102, 
Mallorn Centre, Nepean, Ontario, Canada K2H 
9C4, (613) 726-1970; 

Richmond Hill: 280 Centre Street East, Richmond 
Hill, Ontario, Canada L4C1B1, (416) 884-9181; 

St Laurent: 9460 Trans Canada Highway, 

St. Laurent, Quebec, Canada H4S1R7, (514) 
335-8392. 


AUSTRALIA (& NEW ZEALAND): Texas 
Instruments Australia Ltd., 6-10 Talavera Road, 
North Ryde (Sydney), New South Wales, 

Australia 2113,2-878-9000; 14th Floor, 380 Street, 
Kilda Road, Melbourne, Victoria, Australia 3000, 
3-696-1211. 

BELGIUM: Texas instruments Belgium S.A./N.V., 
Avenue Jules Bordetlaan 11,1140 Brussels, 
Belgium, (02)24230 80. 

BRAZIL: Texas Instrumentos Electronicos do 
Brasil Lida, Av. Eng. Luiz Carlos Berrini, 1461-110. 
andar, 04571, Sao Paulo, SP, Brazil, 11-535-5133. 
DENMARK: Texas Instruments A/S, Borupvang 
2D, DK-2750 Ballerup, Denmark, (44) 68 74 00. 
FINLAND: Texas Instruments OY, Ahertajantie 3, 
P.O. Box 86, 02321 Espoo, Finland, (0) 802 6517. 
FRANCE: Texas Instruments France, 8-10 
Avenue Morane-Saulnier, B.P. 67,78141 Velizy- 
Viilacoublay Cedex, France, (1) 30 701003. 
GERMANY: Texas Instruments Deutschland 
GmbH., Haggertystrape 1, 8050 Freising, (08161) 
80-0; Kurfurstendamm 195-196,1000 Berlin 15, 
(030) 8 82 73 65; Dusseldorfer Strape 40, 6236 
Eschborn 1. (06196) 80 70; Hoilestrape 3, 4300 
Essen 1, (0201) 23 66 40; Kirchhorster Strape 2, 
3000 Hannover 51, (0511) 64 68-0; 

MaybsK:hstrape II, 7302 Ostfildern 2 (Nellingen), 
(0711) 3003 257. 

HOLLAND: Texas Instruments Holland B.V., 
Hogehilweg 19, Postbus 12995,1100 AZ 
Amsterdam-Zuidoost, Holland, (020) 5602911. 
HONG KONG: Texas Instrumente Hong Kong Ltd., 
8th Floor, World Shipping Centre, 7 Canton Road, 
Kowloon, Hong Kong, 737-0338. 

HUNGARY: Texas Instruments Representation, 
Budaorsi u.42, H-1112 Budapest, Hungary, 

(1) 1 66 6617. 

IRELAND: Texas Instruments Ireland Ltd., 

7/8 Harcourt Street, Dublin 2, Ireland, 

(01)755233. 

ITALY: Texas Instruments Italia S.p.A., Centro 
Direzionale Colleoni, Palazzo Perseo-Via 
Paracelso 12, 20041 Agrate Brianza (Mi), Italy, 
(039) 63221; Via Castello della Magliana, 38, 

00148 Roma, Italy (6) 657 2651. 
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JAPAN: Texas Instruments Japan Ltd., Aoyama 
Fuji Building 3-6-12 Kita-Aoyama Minato-ku, Tokyo, 
Japan 107, 03-498-2111; MS Shibaura 
Building 9F, 4-13-23 Shibaura, Minato-ku, Tokyo, 
Japan 108,03-769-8700; Nissho-lwai Building 5F, 
2-5-8 Imabashi, Chuou-ku, Osaka, Japan 541, 
06-204-1881; Dai-ni Toyota Building Nishi-kan 7F, 
4-10-27 Meieki, Nakamura-ku, Nagoya, Japan 450, 
052-583-8691; Kanazawa Oyama-cho Daiichi 
Seimei Building 6F, 3-10 Oyama-cho, 
Kanazawa-shi, Ishikawa, Japan 920, 

0762-23-5471; Matsumoto Showa Building 6F, 
1-2-11 Fukashi, Matsumoto-shi, Nagano, Japan 
390,0263-33-1060; Daiichi Olympic Tachikawa 
Building 6F, 1-25-12, Akebono-cho, Tachikawa-shi, 
Tokyo, Japan 190,0425-27-6760; Yokohama 
Business Park East Tower 10F, 134 Goudo-cho, 
Hodogaya-ku, Yokohama-shi, Kanagawa, Japan 
240, 045-338-1220; Nihon Seimei Kyoto Yasaka 
Building 5F, 843-2, Higashi Shiokohji-cho, 
Higashi-iru, Nishinoton-in, Shiokohji-dori, 
Shimogyo-ku, Kyoto, Japan 600, 075-341-7713; 
Sumitomo Seimei Kumagaya Building 8F, 2-44 
Yayoi, Kumagaya-shi, Saitama, Japan 360, 
0485-22-2440; 2597-1. Aza Harudai, Oaza Yasaka, 
Kitsuki-shI, Oita, Japan 873,09786-3-3211. 
KOREA: Texas Instruments Korea Ltd., 28th Floor, 
Trade Tower, 159-1, Samsung-Dong, Kangnam-ku 
Seoul, Korea, 2-551 -2800. 

MALAYSIA: Texas Instruments, Malaysia, Sdn. 
Bhd., Asia Pacific, Lot 36.1 #Box 93, Menara 
Maybank, 100 Jalan Tun Perak, 50050 Kuala 
Lumpur, Malaysia, 3-230-6001. 

MEXICO: Texas Instruments de Mexico S.A. de 
C.V., Alfonso Reyes 115, Col. Hipodromo Condesa, 
Mexico, D.F., 06170, 5-515-6081. 

NORWAY: Texas Instruments Norge A/S, B.P. 106, 
Refstad (Sinsenveien 53), 0513 Oslo 5, Norway, 
(02) 155 090. 

PEOPLE’S REPUBLIC OF CHINA: Texas 
Instruments China Inc., Beijing Representative 
Office, 7-05 CITIC Building, 19 Jianguomenwai 
Dajie, Beijing, China, 500-2255, Ext. 3750. 
PHILIPPINES: Texas Instruments Asia Ltd., 
Philippines Branch, 14th Floor, Ba-Lepanto Building, 
8747 Paseo de Roxas, 1226 Makati, Metro Manila, 
Philippines, 2-817-6031. 

PORTUGAL: Texas Instruments Equipamento 
Electronico (Portugal) LDA., Ing. Frederico Ulricho, 
2650 Moreira Da Maia, 4470 Maia, Portugal 
(2)9481003. 

SINGAPORE (& INDIA, INDONESIA, THAILAND): 

Texas Instruments Singapore (PTE) Ltd., Asia 
Pacific, 101 Thomson Road, #23-01, United 
Square, Singapore 1130,350-8100. 

SPAIN: Texas Instruments Espaha S.A., c/Gobelas 
43, Urbanizasion La Florida, 28023, Madrid, Spain, 
(91) 372 8051; c/Diputacion, 279-3-5, 08007 
Barcelona, Spain, (93) 317 91 80. 

SWEDEN: Texas Instruments International Trade 
Corporation (Sverigefilialen), Box 30, S-164 93 
Kista, Sweden, (08) 752 58 00. 

SWITZERLAND: Texas Instruments Switzerland 
AG, Riedstrasse 6, CH-8953 Dietikon, Switzerland, 
(01)744 2811. 

TAIWAN: Texas Instruments Taiwan Limited, Taipei 
Branch, 10th Floor, Bank Tower, 205 Tung Hua N. 
Road, Taipei, Taiwan, 10592, Republic of China, 
(02)713 9311. 

UNITED KINGDOM: Texas Instruments Ud., 
Manton Lane, Bedford, England, MK41 7PA, 
(0234)270111. 
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